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1.0 INTRODUCTION

The Boulder-Elkhorn TPA encompasses an area of approximately 760 square miles in Jefferson
County of southwestern Montana (Attachment A - Figure 1). The TPA is bounded by the
continental divide to the west, Boulder Hill to the north, the Elkhorn Mountains to the northeast,
and the Bull Mountains to the southwest. Elevations in the Boulder TPA range from
approximately 1,304 to 2,868 meters (4,275 - 9,415 feet) above mean sea level. The lowest point
is the confluence of the Boulder and Jefferson Rivers. The highest point is Crow Peak, at the
northeast corner of the TPA in the Elkhorn Mountains. Much of the TPA is rugged and
mountainous, with three distinct valleys: Elk Park, a long, narrow valley drained by Bison Creek;
the Boulder Valley near Boulder, a high basin hemmed in by mountains; and the Boulder River
valley below Elkhorn Creek, a broad river valley opening to the Jefferson River Valley. The
uplands are characterized by steep-sided valleys with gently sloping ridgelines and peaks. The
Boulder River itself flows a distance of approximately 70 miles, and the TPA (which includes
the entire Boulder River watershed) contains 374 miles of named streams. An estimated 2,245
persons live within the TPA. Basin and Boulder had reported populations of 255 and 1,300 in the
2000 census, respectively. The remainder of the population is sparsely distributed throughout
rural areas, and much of the TPA is unpopulated.

Mining, timber and agriculture were historically major economic components of the Boulder-
Elkhorn TPA. Current land use within the TPA is dominated by forest and agriculture.
Agriculture in the lowlands is primarily related to the cattle industry, including irrigated hay
pasture and dryland grazing. Mining remains a major economic activity within Jefferson
County, but active mining sites are predominantly located outside the TPA. Slightly more than
one-third (37%) of the TPA is privately owned, and approximately half (51%) is administered by
the US Forest Service. The remainder of the TPA is administered by the US Bureau of Land
Management (8%) or Montana State Trust land (3%). Private land is generally concentrated in
the valley bottoms and foothills and public land in the uplands, although patented mining claims
are scattered throughout the mountains.

Under Montana law, an impaired water body is defined as a water body for which sufficient and
credible data indicates non-compliance with applicable water quality standards (MCA 75-5-103).
Section 303 of the Federal Clean Water Act requires states to submit a list of impaired water
bodies or stream segments to the U.S. Environmental Protection Agency (EPA) every two years.
This list of impaired waters, known as the 303(d) list, is included within the DEQ’s biannual
“Integrated Report”. The Montana Water Quality Act further directs states to develop TMDLs
for all water bodies appearing on the 303(d) list as impaired or threatened by “pollutants” (MCA
75-5-703).

In 2010, Montana Department of Environmental Quality (DEQ) initiated an effort to collect data
to support the development of sediment TMDLSs for streams within the Boulder-Elkhorn TPA.
The data collection effort involved assessing sediment and habitat conditions within the Boulder-
Elkhorn watershed, including stream stratification, sampling design, ground surveys, and
sediment and habitat analyses. The data collection effort is intended to assist DEQ in evaluating
the condition of tributary streams in the TPA and developing TMDLSs where necessary.



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

A total of thirteen streams in the Boulder-Elkhorn TPA were included in the sediment and
habitat investigation, including Basin Creek, Bison Creek, Cataract Creek, Elkhorn Creek, High
Ore Creek, Little Boulder River, Lowland Creek, McCarty Creek, Muskrat Creek, North Fork of
the Little Boulder River, Nursery Creek, Uncle Sam Creek, and the mainstem of the Boulder
River. All of these streams were listed on the 2008 303(d) list for sediment except, Bison Creek,
Little Boulder River, Lowland Creek, and Muskrat Creek (which are listed for habitat
alterations).

A stream stratification process was previously completed on stream segments in the Boulder-
Elkhorn TPA and is intended to develop similar water body characterizations that can be applied
across watersheds, accounting for localized ecological and hydrologic variations. The
stratification enables comparison between observed and expected values for various sediment
and habitat parameters, and helps quantify the effects of anthropogenic influences. Stratification
for streams in the Boulder-Elkhorn TPA began by dividing the water bodies into reaches and
sub-reaches based on aerial photo interpretation of stream characteristics, landscape conditions,
and land-use factors.

Following the initial primary reach stratification, representative reaches were chosen by DEQ for
data collection. A two-day sampling reach reconnaissance was conducted on July 19 and 20,
2010, and field personnel completed full site surveys from August 31 to September 10, 2010.
Field personnel visited the selected reaches and recorded bank erosion sites, vegetation, and
channel characteristic data. Data were later compiled and analyzed resulting in full descriptions
of sediment and habitat conditions for all of the surveyed reaches and the ability to extrapolate to
non-surveyed reaches.
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2.0 AERIAL ASSESSMENT REACH STRATIFICATION

2.1 Methods

An aerial assessment of streams in the Boulder-Elkhorn TPA was conducted by Montana DEQ
using geographic information systems (GIS) software and 2009 color aerial imagery. Relevant
geographic data layers were acquired from the U.S. Geological Survey (USGS), the U.S.
Environmental Protection Agency (USEPA) and the Montana State National Resource
Information System (NRIS) database. Layers include the following data sets.

Ecoregion (USEPA)

Scanned and Rectified Topographic Maps, 1:24,000 and 1:100,000 (USGS)
National Hydrography Dataset Lakes and Streams (USGS)

2009 National Aerial Image Program (NAIP — NRIS)

GIS data layers were used to stratify streams into primary reaches based on stream
characteristics, landscape and land-use factors. The stream reach stratification methodology
applied in this study is described in Watershed Stratification Methodology for TMDL Sediment
and Habitat Investigations (DEQ 2008). The reach stratification methodology involves
delineating a water body stream segment into stream reaches and sub-reaches. This process was
completed for the following stream segments in the Boulder-Elkhorn TPA: Basin Creek, Bison
Creek, Cataract Creek, Elkhorn Creek, High Ore Creek, Little Boulder River, Lowland Creek,
McCarty Creek, Muskrat Creek, North Fork of the Little Boulder River, Nursery Creek, Uncle
Sam Creek, and the mainstem of the Boulder River.

2.2 Stream Reaches

Water body segments are delineated by a water use class designated by the State of Montana,
e.g. A-1, B-3, C-3 (Administrative Rules of Montana Title 17 Chapter 30, Sub-Chapter 6).
Although a water body segment is the smallest unit for which an impairment determination is
made, the stratification approach described in this document initially stratifies individual water
body segments into discrete assessment reaches that are delineated by landscape controls
including Ecoregion, Strahler stream order, valley gradient, and valley confinement. The reason
for this stratification is that the inherent differences in landscape controls between stream reaches
often prevents a direct comparison from being made between the physical attributes of one
stream reach to another. By initially stratifying water body segments into stream reaches having
similar landscape controls, it is feasible to make comparisons between similar reaches in regards
to observed versus expected channel morphology. Likewise, when land use is used as an
additional stratification (e.g. grazed vs. non-grazed sub-reaches), sediment and habitat
parameters for impaired stream reaches can be more readily compared to reference reaches that
meet the same geomorphic stratification criteria.

The aerial photograph reach stratification methodology involves dividing a stream segment into
distinct reaches based on four primary watershed characteristics: Ecoregion, valley gradient,
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Strahler stream order, and valley confinement. Once stream reaches have been classified by the
four watershed characteristics, reaches are further divided based on the surrounding vegetation
and land-use characteristics as observed in the color aerial imagery using GIS. The result is a
series of stream reaches and sub-reaches delineated by landscape and land-use factors. Stream
reaches with similar landscape factors can then be compared based on the character of
surrounding land-use practices.

For ease of labeling, each listed stream in the assessment was assigned an abbreviation based on
the stream name. These labels were use in the individual stream reach classification. Table 2-1
shows the abbreviations developed for each water body.

Table 2-1. Water body naming key.
Water Body Label Abbreviation

Basin Creek BASI

Bison Creek BISO

Boulder River BLDR
Cataract Creek CATA
Elkhorn Creek ELKH

High Ore Creek HIOR

Little Boulder River LBLR
Lowland Creek LOWL
McCarty Creek MCCA
Muskrat Creek MUSK

North Fork Little Boulder River NFLB
Nursery Creek NURS

Uncle Sam Guich USGU

2.3 Reach Types

Individual stream reaches were delineated by reach type based on four watershed characteristics.
For the purposes of this report, a “reach type” is defined as a unique combination of Ecoregion,
valley gradient, Strahler stream order, and valley confinement, and is designated using the
following naming convention based on the reach type identifiers provided in Table 2-2:

Level 111 Ecoregion — Valley Gradient — Strahler Stream Order — Confinement

The Boulder-Elkhorn TPA exists solely within the Middle Rockies Level 111 Ecoregion
(Ecoregion 17), which includes three Level IV Ecoregions within the Boulder-Elkhorn TPA,
including the Elkhorn Mountains-Boulder Batholith (17ai), the Townsend-Horseshoe-London
Sedimentary Hills (17y), and the Townsend Basin (17w). Present reach type combinations for
the Boulder-Elkhorn TPA are provided in Table 2-3, including the number of sites monitored of
each reach type. Overall, 23 monitoring sites were selected for field evaluation.
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Table 2-2. Reach type identifiers.

Watershed Stratification Reach Type
Characteristic Category Identifier
Level 111 Ecoregion Middle Rockies MR
0-2% 0
) 2-4%
Valley Gradient
4-10% 4
> 10% 10
first order 1
second order 2
Strahler Stream Order .
third order 3
fourth order 4
. confined C
Confinement .
unconfined U
Table 2-3. Stratified reach types within the Boulder-Elkhorn TPA.
Level 111 Valley SStrahIer Confine Reach Togal f Num_ber_ of
Ecoregion | Gradient tream -ment Type N2 © Mon!torlng
Order Reaches Sites
1 U MR-0-1-U 9
) C MR-0-2-C 3
U MR-0-2-U 42 3
<2%
3 C MR-0-3-C 2
U MR-0-3-U 57 4
4 U MR-0-4-U 40 5
1 C MR-2-1-C 1 1
U MR-2-1-U 23 1
C MR-2-2-C 6
2-4% 2
U MR-2-2-U 46 2
) 3 C MR-2-3-C 5 2
Middle U MR-2-3-U 28 1
Rockies
1 C MR-4-1-C 12
U MR-4-1-U 50
C MR-4-2-C 15 1
4-10% 2
U MR-4-2-U 34
3 C MR-4-3-C 5
U MR-4-3-U 12
1 C MR-10-1-C 14
U MR-10-1-U 32
>10% ) C MR-10-2-C 8
U MR-10-2-U 6
3 C MR-10-3-C 2
Totals: 452 23
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Table 2-4 shows the assessed water bodies and monitored reaches included within each reach
type. A map of monitoring site locations is provided as Attachment A — Figure 2.

Table 2-4. Monitoring sites in assessed reach types.

Reach Type Water body Monitoring Sites
MR-0-2-U Ef:gl‘(creek’ Bison Creek, Lowland | g x5 08-02, BISO 04-01, LOWL 08-01
MR-0-3-U Basin Creek, Bison Creek, Little BASI 15-02, BISO 11-01, LBLR 37-01, MUSK
Boulder River, Muskrat Creek 22-08
. BLDR 12-04, BLDR 13-04, BLDR 13-10, BLDR
MR-0-4-U Boulder River 13-23, BLDR 13-33
MR-2-1-C Nursery Creek NURS 07-01
MR-2-1-U Uncle Sam Gulch USGU 10-01
MR-2-2-U Cataract Creek, Muskrat Creek CATA 18-01, MUSK 18-01
MR-2-3-C Elkhorn Creek, Little Boulder River ELKH 23-01, LBLR 32-01
MR-2-3-U Elkhorn Creek ELKH 28-01
MR-4-2-C North Fork Little Boulder River NFLB 42-01
MR-4-2-U High Ore Creek, McCarty Creek HIOR 09-01, HIOR 15-01, MCCA 22-01
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3.0 SEDIMENT AND HABITAT DATASET REVIEW

3.1 Field Methodology

The following sections describe the field methodologies employed during the stream
assessments. The methods follow standard DEQ protocols for sediment and habitat assessment
as presented in the document Longitudinal Field Methodology for the Assessment of TMDL
Sediment and Habitat Impairments (DEQ 2010). For most survey sites, a minimum of 5 team
members were present, which were always divided into 3 teams, referred to as the “Greenline”,
“Longitudinal Profile” or “Long-Pro”, and “Cross-Section” teams. The teams worked
independently moving upstream through the survey site and in a pre-established order to
facilitate accurate data collection and to create the least possible in-stream disturbance. All field
data were collected on DEQ standard forms for sediment and habitat assessments, and are
summarized and provided in tabular format in Attachment B.

3.1.1 Survey Site Delineation

Stream survey sites were delineated beginning at riffle crests at the downstream end of each
surveyed reach. Survey sites were measured upstream at pre-determined lengths based on the
bankfull width at the selected downstream riffle. Survey lengths of 500 ft were used for bankfull
widths less than 10 ft; survey lengths of 1,000 ft were used for bankfull widths between 10 ft and
45 ft; and survey lengths of 1,500 or 2,000 ft were used for bankfull widths greater than 45 ft
depending on stream size and the homogeneity of features within the reach. The two Boulder
River sites lowest in the watershed were surveyed as 2,000° reaches, while the three upper
Boulder River sites were surveyed as 1,500’ reaches. Each survey site was divided into 5 equally
sized study cells. For each site, the field team leader identified the appropriate downstream riffle
crest to begin a reach. Where no riffles were present or the stream was dry, the field team leader
identified the appropriate starting point. The GPS location of the downstream and upstream ends
of the survey site was recorded on the Sediment and Habitat Assessment Site Information
Form. Digital photographs were taken at both upstream and downstream ends of the survey site,
looking both upstream and downstream. Photo numbers and a brief description were recorded in
the Photo Log, which is included in Attachment C.

3.1.2 Field Determination of Bankfull

All members of the field crew participated in determining the bankfull elevation prior to
breaking into their respective teams. Indicators that were used to estimate the bankfull channel
elevation included scour lines, changes in vegetation types, tops of point bars, changes in slope,
changes in particle size and distribution, stained rocks and inundation features. Multiple
locations and indicators were examined, and bankfull elevation estimates and their corresponding
indicators were recorded in the Bankfull Elevation and Slope Assessment Field Form by the
field team leader. Final determination of the appropriate bankfull elevation was determined by
the team leader, and informed by the team experience and notes from the field form.



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

3.1.3 Channel Cross-Sections

The “Cross-Section team” was composed of two members of the assessment crew, who also
performed pebble counts, riffle stability index, and riffle grid tosses. Channel cross-section
surveys were performed at the first riffle in each cell moving upstream using a line level and a
measuring rod. Channel surveys were recorded in the Channel Cross-section Field Form.
Cross-sections were surveyed in each cell containing a riffle. In the case that riffles were present
in only 1 or 2 cells, but those cells contained multiple riffles, additional cross-sections were
performed at the most downstream unmeasured riffle, such that a minimum of three cross-
sections were surveyed. If only 1 or 2 riffles were present in the entire reach, all riffle cross-
sections were surveyed.

To begin each survey, the Cross-Section team placed a bank pin at the pre-determined bankfull
elevation (using bankfull indicators as guides) on the right and left banks. A measuring tape was
strung perpendicular to the stream channel at the most well-defined portion of the riffle and tied
to the bank pins. Where mid-channel bars or other features were present which prevented a
clean line across the channel, the protocol provided in the field methodology document was
followed (DEQ 2010b). Bankfull depth measurements were collected to the nearest tenth of a
foot across the channel at regular intervals depending on channel width. The thalweg depth was
recorded at the deepest point of the channel independent of the regularly spaced intervals. From
the recorded data, the following information was calculated for each cross-section:

Bankfull channel width = with of the channel measured at bankfull height.

Cross-sectional area = the sum of the calculated areas from each measured cross-section cell.
This value is estimated in the field and later calculated in a spreadsheet.

Mean bankfull depth = cross-section area/bankfull channel width. This value is estimated in the
field and later calculated in a spreadsheet.

Width/depth ratio = bankfull width / mean bankfull depth.
Entrenchment ratio = floodprone width / bankfull width.

The floodprone depth was determined by doubling the maximum channel depth. The floodprone
width was then determined by stringing a tape from the bankfull channel margin on both right
and left banks until the tape (pulled tight and flat) touched ground at the floodprone elevation.
The total floodprone width was calculated by adding the bankfull channel width to the distances
on each end of the channel to the floodprone elevation. When dense vegetation or other features
prevented a direct line of tape from being strung, best professional judgment was used to
determine the floodprone width. GPS coordinates for each cross-section were recorded. Photos
were taken upstream and downstream of the cross section from the middle of the channel. A
photo was also taken across the channel, showing the tape across the stream.
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3.1.4 Channel Bed Morphology

A variety of channel bed morphology features were measured and recorded by the “Long-Pro”
team, which consisted of one team member experienced in identifying these features, and who
could consult with the field team leader when needed. The length of the survey site occupied by
pools and riffles was identified and recorded in the Pools, Riffles and Large Woody Debris
Field Form. Beginning from the downstream end of the survey site, the upstream and
downstream stations of dominant riffle and pool stream features were recorded. Features were
considered dominant when occupying over 50% of the stream width for riffles and 33% for
pools. Pools and riffles were measured from the downstream to upstream end of each feature.
Runs and glides were not recorded in the field form. Stream features were identified using
standard methods (DEQ 2010b).

3.1.4.1 Residual Pool Depth

For this assessment, a pool is defined as a depression in the streambed that is concave in profile,
is bounded by a “head crest” at the upstream end and a “tail crest” at the downstream end, and
has a maximum depth that is 1.5 times the pool-tail depth. Backwater pools were not measured.
The station (distance in feet) of each measured pool was recorded beginning at the downstream
end of the survey site. At all pools, the maximum pool depth and pool tail depth were measured,
the difference of which provides the residual pool depth. In the case of dry channels, readings
were taken from channel bed surface to bankfull height. No pool tail crest depth was recorded for
dammed pools (see Section 3.1.4.2).

3.1.4.2 Pool Habitat Quality

Quialitative assessments of each pool feature were undertaken and recorded in the Pools, Riffles
and Large Woody Debris Field Form as follows:

1. Pool types were determined to be either Scour (S) or Dammed (D).

2. Pool size was estimated relative to bankfull channel width was recorded as Small (S),
Medium (M), or Large (L). Small pools were defined as <1/3 of the bankfull channel
width; medium pools were >1/3 and <2/3 of the bankfull channel with; and large pools
were determined to be those >2/3 of the bankfull channel width or >20 feet wide.

3. Pool formative features were recorded as lateral scour (LS), plunge (P), boulder (B), or
woody debris (W).

4. The primary pool cover type was recorded using the following codes:

V = Overhanging Vegetation

D = Depth
U = Undercut
B = Boulder

W = Woody Debris
N = No apparent cover
5. When undercut banks were present, their depths were measured to the nearest tenth of a
foot by inserting a measuring rod horizontally into the undercut bank.



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

3.1.4.3 Fine Sediment in Depositional Spawning Areas

A measurement of the percent of fine sediment in depositional spawning areas was taken using
the grid toss method at the first and second scour pool of each cell. Grid toss readings were
focused in those gravels that appeared to be suitable or potentially suitable for trout spawning.
Measurements were taken within the “arc” just upstream of the pool tail crest, following the
methodology in Longitudinal Field Methodology for the Assessment of TMDL Sediment and
Habitat Impairments (DEQ 2010b). Three measurements were taken across the channel with
specific attention given to measurements in gravels determined to be of appropriate size for
salmonid spawning. The presence of spawning gravels was recorded as Yes (Y), No (N) or
Unknown (?) at each pool location.

3.1.4.4 Fine Sediment in Riffles

Measurements of fine sediment in riffles were recorded by the Cross-Section team using the
same grid toss method as used in pools (Section 3.1.4.3). Grid tosses were performed
approximately within the right, middle, and left third of the riffle. Grid tosses were performed in
the same general location but before the pebble counts (Section 3.1.4.6) to avoid disturbances to
fine sediments. These measurements were recorded in the Riffle Pebble Count Field Form.

3.1.4.5 Woody Debris Quantification

The amount of large woody debris (LWD) was recorded by the Long-Pro team along the entire
assessment reach in the Pools, Riffles and Large Woody Debris Field Form. Large pieces of
woody debris within the bankfull channel and which were relatively stable as to influence the
channel form were counted as either single, aggregate or willow bunch. For this assessment, a
piece of large woody debris is defined as being greater than 9 feet long or two-thirds of the
wetted stream width, and at least 4 inches in diameter at the small end. An aggregate is
comprised of two or more single pieces of large woody debris. Further description of these
categories is provided in Longitudinal Field Methodology for the Assessment of TMDL Sediment
and Habitat Impairments (DEQ 2010b).

3.1.4.6 Riffle Pebble Count

A Wolman pebble count (Wolman 1954) was performed by the Cross-Section team at the first
riffle encountered in cells 1, 3 and 5 as the team progressed upstream. These data were recorded
in the Riffle Pebble Count Field Form. Particle sizes were measured along their intermediate
length axis (b-axis) and results were grouped into size categories. The team progressed from
bankfull edge to bankfull edge using the “heel to toe” method, measuring particle size at the tip
of the boot at each step. More specific details of the pebble count methodology can be found in
the field methods document (DEQ 2010b).

3.1.4.7 Riffle Stability Index

In stream reaches that had well developed point bars downstream of riffles, a riffle stability index
(RSI) was performed to determine the average size of the largest recently deposited particles, and
to calculate an RSI which evaluates riffle particle stability (Kappesser 2002). For stream reaches
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in which well developed gravel bars were present, a RSI was determined by first measuring the
intermediate axis (b-axis) of 15 of the largest recently deposited particles on a depositional bar.
This information was recorded in the Riffle Pebble Count Field Form. During post-field data
processing, the arithmetic mean of the largest recently deposited particles is calculated. This
value is then compared to the cumulative particle size distribution of an adjacent riffle, as
determined by the Wolman pebble count. The RSI is reported as the cumulative percentile of the
particle size classes that are smaller than the arithmetic mean of the largest recently deposited
particles. The RSI value generally represents the percent of mobile particles within the riffle that
is adjacent to the sampled bar.

3.1.5 Riparian Greenline Assessment

After the entire survey station length was measured by the “Greenline” team member, an
assessment of riparian vegetation cover was performed. The reach was walked by the
“Greenline” team member who noted the general vegetation community type of the groundcover,
understory and overstory on both banks. Vegetation types were recorded in the Riparian
Greenline Field Form at intervals of 10°, 15’ or 20’ depending on the length of the reach.

The ground cover vegetation (<1.5 feet tall) was described using the following categories:
W = Wetland vegetation, such as sedges and rushes
G = Grasses or forbs, rose, snowberry (vegetation lacking binding root structure)
B = Bare/disturbed ground
R = Rock, when a large cobble or bolder is encountered
RR = Riprap

The understory (1.5 to 15 feet tall) and overstory (>15 feet tall) vegetation was described using
the following categories:
C = Coniferous
D = Deciduous, riparian shrubs and trees with sufficient rooting mass and depth to
provide protection to the streambanks
M = mixed coniferous and deciduous

At 50-foot intervals, riparian buffer width was estimated for both banks by evaluating the belt of
riparian vegetation buffering the stream from adjacent land uses. Upon conclusion of the
Greenline measurements, the total numbers of each type of vegetation were tallied.

3.1.6 Streambank Erosion Assessment

An assessment of all actively/visually eroding and slowly eroding/undercut/vegetated
streambanks was conducted along each survey site. This assessment consisted of the Bank
Erosion Hazard Index (BEHI) and Near Bank Stress (NBS) estimation which are used to
quantify sediment loads from bank erosion. All streambank measurements were recorded in the
Streambank Erosion Field Form and Additional Streambank Erosion Measurements Form.
Further information related to the streambank erosion assessment methodology and results is
included in Sections 4.2 and 4.3.

11
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3.1.7 Water Surface Slope

Where possible, water surface slope measurements were estimated and recorded in the Elevation
& Water Surface Slope Field Form. Two crew members, usually part of the Cross-Section
team, stood distant from each other within direct line-of-sight at the water’s surface between two
similar stream features, and estimated slope with a clinometer.

3.1.8 Field Notes

At the completion of data collection at each survey site, field notes were collected by the field
team leader with inputs from the entire field team. The following four categories contributed to
field notes, which served to provide an overall context for the condition of the stream channel
relative to surrounding and historical uses:

e Description of human impacts and their severity;
e Description of stream channel conditions;

e Description of streambank erosion conditions; and
e Description of riparian vegetation conditions.

3.1.9 Quality Assurance/Quality Control

Quiality assurance and quality control (QA/QC) was achieved through strict adherence to the
project’s Sampling and Analysis Plan (DEQ 2010a). During each stream assessment, the field
team leader and most experienced crew members led the separate teams. Equipment checks
were done each morning and field maps were reviewed with drivers before approaching field
sites. Field forms were distributed and double-checked before teams left the vehicles to the
survey sites. At the conclusion of each stream assessment, all field forms were reviewed for
completeness and accuracy. Any questions that arose from field teams were brought to the
attention of the field team leader until resolved to the leader’s satisfaction.

Despite the best efforts to adhere to the project’s Sampling and Analysis Plan (SAP), some
deviations did occur while in the field and during data processing. Additionally, parameters used
for sediment loading calculations were adjusted during data processing and following review of
field photos to better represent actual field conditions. These adjustments and any deviations
from the SAP are described in the Quality Assurance/Quality Control Review provided in
Attachment D.

3.2 Sampling Parameter Descriptions and Summaries by Reach Type

The following sections provide definitions of sampling parameters that were measured at each
reach, and basic statistical summaries of data for each parameter organized by reach type.
Parameters described in this section include bankfull channel width, width/depth ratio,
entrenchment ratio, percent understory shrub cover, percent bare/disturbed ground, riffle pebble
count data (% <2 mm and <6 mm, D50), riffle grid toss data (% <6 mm), riffle stability index
(RSI), mean pool depth, pool frequency, pool grid toss data (% <6 mm), and large woody debris
(LWD) frequency. Data for each individual measurement site were used in the statistical

12
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analysis (i.e. data from each of the individual cross sections in one assessment reach were used),
and then sample reaches and water bodies were grouped into reach types as shown in Table 2-3.

Data provided for each parameter include statistical box plots and data tables organized by each
reach type and a total that includes all monitored sites. The box Elots and data tables provide the
minimum and maximum observed values, and the 25™ (Q1), 50" (median), and 75" (Q3)
percentile values. The statistics tables also provide the number of reaches sampled and the
number of data cases available for each parameter. Parameters with a limited number of cases
(N<4) or with little variability may appear as a single line on the box plots.

3.2.1 Bankfull Channel Width

Bankfull is a concept used by hydrologists to define a regularly occurring, channel-forming high
flow. One of the first generally accepted definitions of bankfull was provided by Dunne and
Leopold (1978):

“The bankfull stage corresponds to the discharge at which channel maintenance is the
most effective, that is, the discharge at which moving sediment, forming or removing bars,
forming or changing bends and meanders, and generally doing work that results in the
average morphologic characteristics of channels.”

Bankfull channel width is measured at each surveyed cross-section as the width of the channel at
bankfull height. In general, bankfull channel width will increase with stream order, although
over-widened streams may have an artificially high channel width.

The measured bankfull channel widths are presented in Figure 3-1 by reach type, and summary

statistics are provided in Table 3-1. All surveyed cross sections are included in the data
generated for each reach type.
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Figure 3-1. Bankfull channel width by reach type.

Table 3-1. Summary statistics of bankfull channel width by reach type.
Reach Type | Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 15 6.3 8.7 11.0 19.0 23.3
MR-0-3-U 4 19 13.6 18.0 22.8 26.0 39.0
MR-0-4-U 5 22 45.0 57.3 68.5 75.3 84.5
MR-2-1-C 1 2.8 2.9 3.8 5.3 5.5
MR-2-1-U 1 10.1 10.4 12.0 14.1 15.4
MR-2-2-U 2 11.3 125 16.5 32.0 40.0
MR-2-3-C 2 10 14.8 15.6 17.8 23.3 24,5
MR-2-3-U 1 14.8 15.9 19.5 23.0 24.0
MR-4-2-C 1 145 15.3 18.9 216 22.0
MR-4-2-U 3 15 2.7 32 5.0 7.7 10.0
Total 23 108 2.7 10.5 185 321 84.5

3.2.2 Width/Depth Ratio

The stream channel width/depth ratio is defined as the channel width at bankfull height divided
by the mean bankfull depth (Rosgen 1996). The channel width/depth ratio is one of several
standard measurements used to classify stream channels, making it a useful variable for
comparing conditions on reaches within the same stream type. A comparison of observed and
expected width/depth ratio is a useful indicator of channel over-widening and aggradation, which
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are often linked to excess streambank erosion or acute or chronic erosion from sources upstream
of the study reach. Channels that are over-widened often are associated with excess sediment
deposition and streambank erosion, contain shallower, warmer water, and provide fewer

deepwater habitat refugia for fish.

The measured width/depth ratios are presented in Figure 3-2 by reach type, and summary
statistics are provided in Table 3-2. All surveyed cross sections are included in the data

generated for each reach type.
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Figure 3-2. Width/depth ratio by reach type.

Table 3-2. Summary statistics of width/depth ratio by reach type.

Reach Type | Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 15 3.8 5.5 12.7 27.9 38.8
MR-0-3-U 4 19 8.6 14.8 17.3 23.0 47.8
MR-0-4-U 5 22 16.5 31.8 40.4 53.0 81.7
MR-2-1-C 1 4.7 5.4 6.7 11.7 12.8
MR-2-1-U 1 10.8 11.7 15.2 19.8 23.2
MR-2-2-U 2 11.3 12.2 15.3 22.8 37.4
MR-2-3-C 2 10 10.8 12.9 14.6 19.2 31.4
MR-2-3-U 1 10.9 12.3 16.5 20.1 21.2
MR-4-2-C 1 115 12.7 17.4 21.3 22.2
MR-4-2-U 3 15 5.1 5.7 7.0 121 18.0

Total 23 108 3.8 11.9 16.4 30.1 81.7
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3.2.3 Entrenchment Ratio

Stream entrenchment ratio is equal to the floodprone width divided by the bankfull width
(Rosgen 1996). Entrenchment ratio is used to help determine if a stream shows departure from
its natural stream type. It is an indicator of stream incision, and therefore indicates how easily a
stream can access its floodplain. Streams are often incised due to detrimental land management
or may be naturally incised due to landscape characteristics. A stream that is overly entrenched
generally is more prone to streambank erosion due to greater energy exerted on the banks during
flood events. Greater scouring energy in incised channels results in higher sediment loads
derived from eroding banks. If the stream is not actively degrading (down-cutting), the sources
of human caused incision may be historical in nature and may not currently be present, although
sediment loading may continue to occur. The entrenchment ratio is an important measure of
channel condition as it relates to sediment loading and habitat condition, due to the long-lasting
impacts of incision and the large potential for sediment loading in incised channels.

The entrenchment ratios by reach type are presented in Figure 3-3, and summary statistics are
provided in Table 3-3. All surveyed cross sections are included in the statistics generated within
each reach type.
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Figure 3-3. Entrenchment ratio by reach type.
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Table 3-3. Summary statistics of entrenchment ratio by reach type.

Reach Type | Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 15 1.4 2.6 7.9 135 35.2
MR-0-3-U 4 19 1.2 1.4 1.8 2.3 8.9
MR-0-4-U 5 22 1.0 1.4 2.9 6.1 9.9
MR-2-1-C 1 34 3.7 4.7 8.1 11.4
MR-2-1-U 1 5 1.4 1.8 36 10.8 17.1
MR-2-2-U 2 1.4 1.5 1.7 4.3 9.3
MR-2-3-C 2 10 1.4 1.6 1.9 2.8 6.4
MR-2-3-U 1 1.3 1.3 1.6 1.9 2.1
MR-4-2-C 1 1.3 1.4 1.7 2.9 3.2
MR-4-2-U 3 15 1.2 1.9 2.3 33 5.1

Total 23 108 1.0 1.6 2.2 4.6 35.2

3.2.4 Riffle Pebble Count: Substrate Fines (% <2 mm)

Clean stream bottom substrates are essential for optimum habitat for many fish and aquatic insect
communities. The most obvious forms of degradation occur when critical habitat components
such as spawning gravels (Chapman and McLeod 1987) and cobble surfaces are physically
covered by fines, thereby decreasing inter-gravel oxygen and reducing or eliminating the quality
and quantity of habitat for fish, macroinvertebrates and algae (Lisle 1989, Waters 1995).
Chapman and McLeod found that size of bed material is inversely related to habitat suitability
for fish and macroinvertebrates and that excess sediment decreased both density and diversity of
aquatic insects. Specific aspects of sediment-invertebrate relationships may be described as
follows: 1) invertebrate abundance is correlated with substrate particle size; 2) fine sediment
reduces the abundance of original populations by reducing interstitial habitat normally available
in large-particle substrate (gravel, cobbles); and 3) species type, species richness, and diversity
all change as particle size of substrate changes from large (gravel, cobbles) to small (sand, silt,
clay) (Waters 1995).

The percent of fine sediment in a stream channel provides a measure of the siltation occurring in
a river system and is an indicator of stream channel condition. Although it is difficult to correlate
percent surface fines with sediment loading directly, the Clean Water Act allows “other
applicable measures” for the development of TMDL water quality restoration plans. Percent
surface fines have been used successfully in other TMDLs in western Montana addressing
sediment related to stream bottom deposits, siltation, and aquatic life uses. Surface fine sediment
measured in the Wolman pebble count is one indicator of aquatic habitat condition and can
indicate excessive sediment loading. The Wolman pebble count method provides a survey of the
particle distribution of the entire channel width, allowing investigators to calculate a percentage
of the surface substrate (as frequency of occurrence) composed of fine sediment.

In addition to being a direct measure of impairment to the aquatic macroinvertebrate community,
riffle percent surface fines can be used as an indicator of possible impairment condition to cold
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water fish since the elevated riffle surface fines are likely an indicator of elevated subsurface

fines within spawning gravels.

The pebble count measurements for particles <2 mm by reach type are presented in Figure 3-4,
and summary statistics are provided in Table 3-4.
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Figure 3-4. Riffle pebble count (% <2 mm) by reach type.

Table 3-4. Summary statistics of riffle pebble count (% <2 mm) by reach type.

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 12 2.8 5.3 9.0 25.2 50.0
MR-0-3-U 4 16 1.9 4.0 8.7 27.3 53.4
MR-0-4-U 5 20 1.0 6.4 10.5 19.4 36.4
MR-2-1-C 1 4 21.8 23.6 29.1 37.5 40.2
MR-2-1-U 1 4 12.0 12.1 14.9 47.1 57.0
MR-2-2-U 2 8 2.9 9.4 13.2 16.3 18.0
MR-2-3-C 2 8 5.3 7.8 15.6 315 48.6
MR-2-3-U 1 4 11.9 15.4 28.1 32.1 32.7
MR-4-2-C 1 4 9.3 10.5 15.8 19.3 20.0
MR-4-2-U 3 12 1.8 9.3 27.5 47.7 57.7

Total 23 92 1.0 8.0 13.7 27.9 57.7
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3.2.5 Riffle Pebble Count: Substrate Fines (% <6 mm)

As with surface fine sediment smaller than 2 mm diameter, an accumulation of surface fine
sediment less than 6 mm diameter may also indicate excess sedimentation and has the potential
to negatively impact the spawning success of cold water fish. The size distribution of substrate
material in the streambed is also indicative of habitat quality for salmonid spawning and
incubation. Excess surface fine substrate may have detrimental impacts on aquatic habitat by
cementing spawning gravels, thus reducing their accessibility, preventing flushing of toxins in
egg beds, reducing oxygen and nutrient delivery to eggs and embryos, and impairing emergence
of fry (Meehan 1991). Weaver and Fraley (1991) observed a significant inverse relationship
between the percentage of material less than 6.35 mm and the emergence success of westslope
cutthroat trout and bull trout.

The pebble count measurements for sediment fines (% <6 mm) by reach type are presented
below in Figure 3-5 and summary statistics are provided in Table 3-5.
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Figure 3-5. Riffle pebble count (% <6 mm) by reach type.

Table 3-5. Summary statistics of riffle pebble count (% <6 mm) by reach type.

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 12 9.3 14.1 17.3 93.4 100.0
MR-0-3-U 4 16 6.7 12.8 21.2 36.8 66.0
MR-0-4-U 5 20 1.0 11.6 17.7 27.3 385
MR-2-1-C 1 4 56.7 57.2 60.2 66.6 68.2

19



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

Table 3-5. Summary statistics of riffle pebble count (% <6 mm) by reach type.

MR-2-1-U 1 4 20.4 21.1 27.3 82.8 100.0
MR-2-2-U 2 8 12.4 215 27.7 32.8 35.0
MR-2-3-C 2 8 13.3 18.9 27.9 40.1 51.4
MR-2-3-U 1 4 211 23.8 34.0 38.6 39.4
MR-4-2-C 1 4 21.7 23.1 31.0 35.0 35.2
MR-4-2-U 3 12 11.6 25.7 38.7 76.0 95.2

Total 23 92 1.0 16.0 27.0 38.2 100.0

3.2.6 Riffle Pebble Count: D50

The D50 represents the median (50™ percentile) particle size of a riffle as determined by the
Wolman pebble count. This value can be used to evaluate the suitability of a riffle as spawning
gravel for salmonids. Kondolf and Wolman (1993) state that the appropriate size of spawning
gravels varies based on stream size and fish species, since larger fish are capable of moving
larger particles. In general, appropriate sized spawning gravels should be less than
approximately 40 mm for salmonids.

Results of the riffle pebble count D50 are presented below by reach type in Figure 3-6 and
summary statistics are provided in Table 3-6.
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Figure 3-6. Riffle pebble count D50 (mm) by reach type.
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Table 3-6. Summary statistics of riffle pebble count D50 (mm) by reach type.
Reach Type | Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 12 2 3 21 31 51
MR-0-3-U 4 16 2 13 31 45 60
MR-0-4-U 5 20 10 20 38 49 110
MR-2-1-C 1 4 4 4 4 4 4
MR-2-1-U 1 4 27 37 38
MR-2-2-U 2 8 10 16 32 109 130
MR-2-3-C 2 8 2 20 23 89 105
MR-2-3-U 1 4 11 13 19 22 22
MR-4-2-C 1 4 25 26 27 29 30
MR-4-2-U 3 12 1 2 15 28 40
Total 23 92 12 24 38 130

3.2.7 Riffle Stability Index

The riffle stability index (RSI) is used to evaluate riffle particle mobility in an area receiving
excessive sediment input (Kappesser 2002). The mobile fraction in a riffle is estimated by
comparing the particle sizes in the riffle to the arithmetic mean of the largest mobile particles on
an adjacent depositional bar. Riffle particles of the size class smaller than the largest particles on
a depositional bar are interpreted as mobile, and the RSI value represents the percent of mobile
particles within a riffle. Riffles that have received excessive sediment from upstream eroding
banks have a higher percent of mobile particles than riffles in equilibrium. The following
breaks are provided as general guidelines for interpreting RSI values:

High bedrock component to riffle (very stabile system)
or channel has been scoured
Stream is in dynamic equilibrium — good channel and

Riffle is somewhat loaded with excessive sediment

RSI Value Description
<40
40-70
watershed stability
70-85
> 85

Riffle is loaded with excessive sediment

Limited RSI data were collected during this field effort due to the frequency of poorly developed
point bars downstream of riffles and actively eroding banks. The riffle stability index results for
all reaches are provided below in Table 3-7.

Table 3-7. Riffle stability index results for all reaches.
Arithmetic Riffle Stability
Reach ID Cell Reach Type Mean (cm) Index
BASI 15-02 1 MR-0-3-U 99 96
BLDR 13-04 3 MR-0-4-U 77 67
BLDR 13-10 2 MR-0-4-U 79 90

2
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3.2.8 Riffle Grid Toss: Substrate Fines (% <6 mm)

The wire grid toss is a standard procedure frequently used in aquatic habitat assessment to
approximate the percent fine material in a stream. The grid toss measurement does not cover the
entire channel width as in the Wolman pebble count, but rather provides a more focused
measurement of surface fines in a subsample of the cross-section.

The riffle grid toss results for sediment fines (% <6 mm) are presented below in Figure 3-7 and
summary statistics are provided in Table 3-8. One reach (HIOR 09-01, reach type MR-4-2-U)
was unable to be assessed due to murky water.
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Figure 3-7. Riffle grid toss (% <6 mm) by reach type.

Table 3-8. Summary statistics of riffle grid toss (% <6 mm) by reach type.

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 9 0.7 2.4 5.0 100.0 100.0
MR-0-3-U 4 12 2.7 2.8 4.8 8.7 57.8
MR-0-4-U 5 13 0.0 3.4 8.6 15.3 69.4
MR-2-1-C 1 3 91.8 91.8 94.6 98.0 98.0
MR-2-1-U 1 3 11.6 11.6 58.5 100.0 100.0
MR-2-2-U 2 6 4.9 9.1 15.5 20.8 25.9
MR-2-3-C 2 8 9.2 9.7 12.4 17.2 18.2
MR-2-3-U 1 3 1.4 1.4 7.0 8.6 8.6
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Table 3-8. Summary statistics of riffle grid toss (% <6 mm) by reach type.

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
MR-4-2-C 1 3 11.1 11.1 22.8 24.8 24.8
MR-4-2-U 2 6 7.9 8.6 23.0 77.6 98.6

Total 22 64 0.0 4.8 10.7 22.8 100.0

3.2.9 Pool Grid Toss within Depositional Spawning Areas: Sediment Fines
(% <6 mm)

Grid toss measurements in depositional spawning areas provide a measure of fine sediment
accumulation in potential spawning sites. Excess surface fines may have detrimental impacts on
aquatic habitat by cementing spawning gravels, thus reducing their accessibility, preventing
flushing of toxins in egg beds, reducing oxygen and nutrient delivery to eggs and embryos, and
impairing emergence of fry (Meehan 1991). Weaver and Fraley (1991) observed a significant
inverse relationship between the percentage of material less than 6.35mm and the emergence
success of westslope cutthroat trout and bull trout.

Grid toss results for sediment fines (% <6 mm) found within depositional spawning areas are
provided below in Figure 3-8 and summary statistics are provided in Table 3-9. The data
presented represents only pool tails that were identified as having the appropriate sized gravels to
support spawning. There were four assessed reaches (BASI 15-02, BISO 04-02, BLDR 13-33,
and HIOR 09-01) where spawning gravels did not exist in pool tails.
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Figure 3-8. Pool grid toss (% <6 mm) by reach type.
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Table 3-9. Summary statistics of pool grid toss (% <6 mm) by reach type.

Reach Type Reaches | Count Minimum Q1 Median Q3 Maximum
MR-0-2-U 2 16 0.0 0.0 0.3 1.2 11.7
MR-0-3-U 3 19 2.7 34 5.5 10.2 70.1
MR-0-4-U 4 15 0.0 14 35 8.8 15.6
MR-2-1-C 1 68.7 70.2 80.3 91.3 93.2
MR-2-1-U 1 57.8 64.5 81.0 100.0 100.0
MR-2-2-U 1 23.1 41.5 57.0 71.4 96.6
MR-2-3-C 2 10 0.7 2.4 5.1 11.0 97.3
MR-2-3-U 1 5 0.7 11 2.7 7.9 11.6
MR-4-2-C 1 12.2 16.3 44.9 66.8 68.7
MR-4-2-U 3 13 4.2 52.6 92.5 98.6 100.0

Total 19 99 0.0 3.0 7.0 65.0 100.0

3.2.10 Pool Residual Depth

Residual pool depth, defined as the difference between pool maximum depth and crest depth, is a
discharge-independent measure of pool depth and an indicator of the quality of pool habitat.
Deep pools are important resting and hiding habitat for fish, and provide refugia during
temperature extremes and high flow periods. Pool residual depth is also an indirect measurement
of sediment inputs to listed streams. An increase in sediment loading would be expected to
cause pools to fill, thus decreasing residual pool depth over time.

Data are presented below in Figure 3-9 and Table 3-10. Note that the data presented represents

the mean residual pool depth for each reach, so some reach types have only one data point.
Residual pool depths were not calculated for dammed pools.
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Figure 3-9. Residual pool depth (ft) by reach type.

Table 3-10. Summary statistics of residual pool depth (ft) by reach type.

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 3 0.9 0.9 0.9 1.1 1.1
MR-0-3-U 4 4 0.7 0.7 1.3 1.8 1.9
MR-0-4-U 5 5 1.3 1.5 2.5 2.8 3.0
MR-2-1-C 1 1 0.6 0.6 0.6
MR-2-1-U 1 1 0.8 0.8 0.8
MR-2-2-U 2 2 0.9 1.0 1.0
MR-2-3-C 2 2 0.8 0.9 0.9
MR-2-3-U 1 1 0.8 0.8 0.8
MR-4-2-C 1 1 1.4 1.4 1.4
MR-4-2-U 3 3 0.4 0.4 0.6 0.6 0.6

Total 23 23 0.4 0.8 0.9 1.7 3.0

3.2.11 Pool Frequency

Pool frequency is a measure of the availability of pools within a reach to provide rearing habitat,
cover, and refugia for salmonids. Pool frequency is related to channel complexity, availability of
stable obstacles, and sediment supply. Excessive erosion and sediment deposition can reduce
pool frequency by filling in smaller pools. Pool frequency can also be affected adversely by
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riparian habitat degradation resulting in a reduced supply of large woody debris or scouring from
stable root masses in streambanks.

The pool frequencies per 1,000 ft for each reach type are presented in below Figure 3-10 and
summary statistics are provided in Table 3-11. As with residual pool depth, some reach types
are represented by only a single value.
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Figure 3-10. Pool frequency (per 1,000 ft) by reach type.

Table 3-11. Summary statistics of pool frequency by reach type.

Reach Type Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 3 14.0 14.0 19.0 20.0 20.0
MR-0-3-U 4 4 8.0 9.0 12.5 13.0 13.0
MR-0-4-U 5 5 4.0 4.3 4.7 5.7 6.0
MR-2-1-C 1 1 26.0 26.0 26.0
MR-2-1-U 1 1 25.0 25.0 25.0
MR-2-2-U 2 2 16.0 21.0 26.0
MR-2-3-C 2 2 13.0 14.0 15.0
MR-2-3-U 1 1 21.0 21.0 21.0
MR-4-2-C 1 1 17.0 17.0 17.0
MR-4-2-U 3 3 20.0 20.0 24.0 36.0 36.0

Total 23 23 4.0 8.0 15.0 21.0 36.0

26



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

3.2.12 Large Woody Debris Frequency

Large woody debris (LWD) is a critical component of salmonid habitat, providing stream
complexity, pool habitat, cover, and long-term nutrient inputs. LWD also constitutes a primary
influence on stream function, including sediment and organic material transport, channel form,
bar formation and stabilization, and flow dynamics (Bilby and Ward 1989). LWD frequency can
be measured and compared to reference reaches or literature values to determine if more or less
LWD is present than would be expected under reference conditions. Too little or too much
LWD may indicate riparian habitat impairment or upstream influences on habitat quality.

Target values for LWD span a broad range of values, even for streams of similar size. A
guideline value of approximately 150 pieces of LWD per mile, or approximately 28 pieces of
LWD per 1000 feet, represents an average of target values from other studies. Results for LWD
should be interpreted with caution, as the guideline value for this parameter is tied to a high
degree of variability due to land use, vegetative community and soils, among other factors.

The LWD frequencies for each reach type are provided below in Figure 3-11 and summary
statistics are provided in Table 3-12.
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Figure 3-11. LWD frequency (per 1,000 ft) by reach type.

Table 3-12. Summary statistics of LWD frequency by reach type.
Reach Type Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 3 12 12 36 72 72
MR-0-3-U 4 4 1 4 13 33 39
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Table 3-12. Summary statistics of LWD frequency by reach type.

Reach Type Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-4-U 5 5 3 3 14 27 37
MR-2-1-C 1 1 124 124 124
MR-2-1-U 1 1 147 147 147
MR-2-2-U 2 2 30 66 102
MR-2-3-C 2 2 14 56 97
MR-2-3-U 1 1 206 206 206
MR-4-2-C 1 1 26 26 26
MR-4-2-U 3 3 32 32 96 272 272

Total 23 23 1 14 32 97 272

3.2.13 Greenline Inventory: Percent Understory Shrub Cover

Riparian shrub cover is an important factor on streambank stability. Removal of riparian shrub
cover can dramatically increase streambank erosion and increase channel width/depth ratios.
Shrubs stabilize streambanks by holding soil and armoring lower banks with their roots, and
reduce scouring energy of water by slowing flows with their branches. Good riparian shrub cover
is also important for fish habitat. Riparian shrubs provide shade which reduce solar inputs and
help maintain cooler water temperatures. The dense network of fibrous roots of riparian shrubs
allows streambanks to remain intact while water scours the lowest portion of streambanks,
creating important fish habitat in the form of overhanging banks and lateral scour pools.
Overhanging branches of riparian shrubs provide important cover for aquatic species. In
addition, riparian shrubs provide critical inputs of food for fish and other aquatic life. Terrestrial
insects falling from riparian shrubs provide one main food source for fish. Organic inputs from
shrubs, such as leaves and small twigs, provide food for aquatic macroinvertebrates, which are
also an important food source for fish.

The Greenline understory shrub cover percentages by reach type are presented in Figure 3-12.
The summary data are also presented in Table 3-13.
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Figure 3-12. Greenline understory shrub cover (%0) by reach type.

Table 3-13. Summary statistics of understory shrub cover (%) by reach type.

Reach Type Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 15 0.0 5.0 10.0 30.0 65.0
MR-0-3-U 4 20 0.0 5.0 43.8 67.5 85.0
MR-0-4-U 5 25 0.0 75 25.0 52.5 82.5
MR-2-1-C 1 15.0 175 30.0 52.5 55.0
MR-2-1-U 1 0.0 1.3 2.5 5.0 5.0
MR-2-2-U 2 10 22.5 40.6 61.3 73.1 87.5
MR-2-3-C 2 10 375 48.1 75.0 825 87.5
MR-2-3-U 1 65.0 72.5 80.0 91.3 95.0
MR-4-2-C 1 75.0 81.3 925 96.3 97.5
MR-4-2-U 3 15 10.0 15.0 35.0 60.0 90.0

Total 23 115 0.0 15.0 40.0 65.0 98.0

3.2.14 Greenline Inventory: Percent Bare/Disturbed Ground

Percent bare ground is an important indicator of erosion potential, as well as an indicator of land
management influences on riparian habitat. Bare ground was noted in the Greenline inventory in
cases where recent ground disturbance was observed, leaving bare soil exposed. Bare ground is

often caused by trampling from livestock or wildlife, fallen trees, recent bank failure, new
sediment deposits from overland or overbank flow, or severe disturbance in the riparian area,

such as past mining, road-building, or fire. Ground cover on streambanks is important to prevent
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sediment recruitment to stream channels. Sediment can wash in from unprotected areas due to
snowmelt, storm runoff, or flooding. Bare areas are also much more susceptible to erosion from
hoof shear. Most stream reaches have a small amount of naturally-occurring bare ground. As

conditions are highly variable, this measurement is most useful when compared to reference

values from best available conditions within the study area or literature values.

Results of the Greenline survey for percent bare/disturbed ground are provided by reach type

below in Figure 3-13, and tabular data are presented in Table 3-14.
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Figure 3-13. Greenline bare/disturbed ground (%) by reach type.

Table 3-14. Summary statistics of bare/disturbed ground (%) by reach type.

Reach Type Reaches | Count | Minimum Q1 Median Q3 Maximum
MR-0-2-U 3 15 0.0 0.0 0.0 0.0 27.5
MR-0-3-U 4 20 0.0 0.0 5.0 11.3 25.0
MR-0-4-U 5 25 0.0 7.5 40.0 425 67.5
MR-2-1-C 1 5 0.0 0.0 0.0 0.0 0.0
MR-2-1-U 1 27.5 37.5 52.5 63.8 67.5
MR-2-2-U 2 10 0.0 0.0 10.0 17.5 27.5
MR-2-3-C 2 10 0.0 1.9 5.0 10.6 15.0
MR-2-3-U 1 425 43.8 475 52.5 52.5
MR-4-2-C 1 5 7.5 10.0 15.0 22.5 22.5
MR-4-2-U 3 15 0.0 0.0 5.0 10.0 35.0
Total 23 115 0.0 0.0 7.5 25.0 67.5
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3.3 Assessment Reach Field Descriptions

The following sections provide brief descriptions of each sampled reach. Descriptions are
provided for human impacts, stream channel conditions, and riparian vegetation conditions.
Stream bank erosion conditions are provided with sediment loading results in Section 4.6.
Assessment reaches are organized by water body and reach location starting at the upstream end
and moving downstream.

3.3.1 Basin Creek

BASI 08-02

Description of human impacts and their severity:

This stream has been heavily affected by human activity. A road parallels the stream for much
of the reach on river right. Placer tailings are also evident in places throughout the reach,
particularly the berms that confine the stream at the uppermost end. Some banks in the section
have little vegetation and appear to be a loosely consolidated collection of cobbles, sand, and
overlying duff. The stream has found some semblance of a stable form; however, the channel is
easily diverted and braided by tree fall in areas with loose cobble banks and steeper slopes.

Description of stream channel conditions:

Stream reach is a B4 type channel dominated by riffles with a stream bottom comprised of
mostly small to mid-sized angular cobble, gravel and sand. Little pool formation exists in most
of the reach; however, some lateral scour pools occur at bends. Where LWD does exist some
stream variability also occurs, with braided channels and pool formation (cell 3). In general,
stream appears significantly over-widened as a result of human alterations and impacts
throughout. This reach has very little spawning gravel, with only two spawning gravel locations
observed in LWD pools.

Description of streambank erosion conditions:

Despite the obvious alteration and historic disturbance to the stream, little stream bank erosion
was witnessed; however, eroding banks may not exist because the stream corridor has been so
over-widened that not many discernable banks exist anymore. Plus, where eroding banks do exist
they are comprised of cobbles and gravel that effectively armor the bank. Only where the stream
was directed into the old placer pilings did the banks become unstable. In cell 3, where the
stream became braided, the large wood and natural vegetation through this section helped
maintain stable banks. This was the only section that appeared to have a better vegetation
community.

Description of riparian vegetation conditions:

Ground cover was predominantly sedges along stream edge with some rushes. Some grasses
were also present but up-gradient of stream edge. Forbs are in abundance throughout the area.
Understory consisted of lodgepole saplings, a few large willows, and a few smaller bushes along
the stream edge. Overstory consisted of lodgepole/spruce mix with abundant beetle Kill.
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BASI 15-02

Description of human impacts and their severity:

The stream through this reach definitely appears to have had some anthropogenic impacts.
Upstream of the reach the valley has been cleared for a small plane landing strip and a residence
exists on river left in the lower part of the reach. Large size cobbles occupy multiple gravel bars
and point bars and these features are often over a foot deep with this type of substrate. Multiple
transverse bars also occur throughout the reach. The area surrounding the stream is occupied by
transitional and young size class vegetation suggesting historic logging or potentially mining, as
occurred upstream. The excess cobbles and expansive point bars suggest strong spring runoff
capable of moving larger material. The cobbles are possibly resulting from the upstream
conditions affected by historic mining, logging and road building.

Description of stream channel conditions:

This reach is predominantly a high energy B4 type channel. Multiple transverse bars and deep,
large point bars indicate an aggrading system. Where transverse bars or large wood occur, deep
scour pools result often exerting near bank stress leading to eroding banks. Stream width/depth
ratios appear variable, with frequent overwidening and pinch points where gravel bars constrict
channel into deeper run features at the beginning of bends. Substrate is dominated by coarse
cobbles with little suitability for spawning. Not much fine material exists within the substrate.
LWD and deep bends provide good cover. A fair amount of algae was noted throughout the
reach.

Description of streambank erosion conditions:

This reach has a number of long, actively eroding banks corresponding with bends or transverse
bars that direct flow into the bank. Banks have poor stabilizing vegetation, possibly as a result of
historic logging and mining or more recent residential development. Bank material is typically
loosely consolidated large angular cobble within sand/clay matrix. Where slowly eroding banks
occurred they were often accompanied by dense, mature vegetation on the bank, including
established willow and fir trees.

Description of riparian vegetation conditions:

Ground cover is predominantly rushes and sedges along stream edge. Grasses are more abundant
up gradient from stream edge. Moderate forb growth exists throughout the area. Understory has
good recruitment of lodgepole and spruce saplings along stream bank with multiple age classes.
Willow exists throughout area, but none over 15 feet tall. Few old and mature conifers are
present. The overstory is mostly lodgepole pine and spruce with moderate beetle kill. Spruce is
more prevalent in riparian areas.

3.3.2 Bison Creek

BISO 04-02

Description of human impacts and their severity:

Site is actively grazed and shows signs of historic grazing. A dirt road exists approximately 150’
upstream of reach top. The interstate and a paved frontage road exist within 0.5 miles of the
stream. Some logging and historic mining has occurred in the upper watershed.
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Description of stream channel conditions:

The stream channel in this reach is a meandering E5 type channel that is completely filled with
coarse sand. Some small gravel (11.3 -16 mm size) exists in the lower part of the reach, but
mostly fines occur. Lots of undercut banks exist, and pools are mostly lateral scour pools with
some willow bunches. Spawning gravels do not exist in pool tails. Much of the coarse sand is
likely naturally derived from weathered granite of the Boulder batholith. The reach exists within
a glacial outwash area with a large amount of sediment delivered from neighboring foothills.

Description of streambank erosion conditions:

This site has mostly natural/slowly eroding banks with low NBS in lower reach. Upper reach has
more hoof shear, trampling, and actively eroding banks with some slowly eroding banks on
outside bends. Reach has low root density and root depth, with good access to floodplain.

Description of riparian vegetation conditions:

Ground cover is almost all sedges with few grasses. Site has been lightly grazed. Understory is
predominantly cinquefoil, willows, and a few weed species with little evidence of browse. No
overstory exists throughout the reach.

BISO 11-01

Description of human impacts and their severity:

Transportation has played a significant role in confining the stream throughout this reach. The
interstate highway parallels the streams on river left in some places as close as 100 feet. There is
evidence of a former railroad grade within the reach, and bank/floodplain material appears to be
non-native fill material in places. A tall berm influences confinement on the bottom end of the
reach.

Description of stream channel conditions:

Stream reach has a slightly steeper slope with riffle/pool system despite the relative confinement,
although the reach is mostly riffle with only a few lateral scour pools at meanders and some
small step pool formation intermixed. The slope and confinement has created a B4 type channel,
although the stream would likely be a C4 type channel without the presence of the highway.
Very few pools exist with suitable spawning gravels. Substrate is mostly fine particles, and
stream is highly embedded. No significant woody debris noted in this reach.

Description of streambank erosion conditions:

Eroding streambanks in this reach occur on bends and are usually tall with medium to large
cobbles mixed with silt and clays. Cobbles provide some limited bank protection at the toe of
these banks. Vegetation is mixed, although little vegetation is suitable for bank stabilization.
Non-native floodplain material and modifications from the transportation corridor may also be
affecting the unconsolidated nature of the banks and increasing bank erosion rate.

Description of riparian vegetation conditions:

Ground cover consists of rushes, sedges, and snake grass along bank edges with grasses and
forbs on low lying benches. Understory consists of willow, dogwood, and small cottonwoods in
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the riparian area, and cinquefoil along the stream edge. Canopy consists of large conifers along
the riparian buffer. All willow species were less than 15’ tall.

3.3.3 Boulder River

BLDR 12-04

Description of human impacts and their severity:

This reach is significantly confined and altered from the interstate highway on river right and the
local access road on river left. These two transportation corridors have left the channel as a high
gradient chute with limited sinuosity, armored banks, and high width/depth ratios. Debris and
garbage from the two roads are in the banks and stream channel. Road sanding in the winter may
also be affecting the system due to the road’s proximity to the stream. Historic mining activity
has occurred in the immediate local watershed.

Description of stream channel conditions:

Stream channel is overwidened, entrenched, and mostly homogeneous in character throughout
the 1500’ reach. The stream in this reach is a F4/B4c type channel, although the potential stream
type is likely C4 if the stream were able to access its entire floodplain. Large cobble and boulders
dominate the substrate. Very little pool habitat exists due to lack of LWD and meanders. Pools
that do exist are typically small and formed downstream from large boulders. Suitable spawning
gravels are very uncommon. Substrate is embedded and coated with a film of brown algae.
Stream is entrenched with very little room for lateral movement due to the roads and bank armor.

Description of streambank erosion conditions:

This site has essentially no streambank erosion. Only two eroding banks were recorded, both in
the lowest cell. The lack of eroding banks is due to heavy armoring from rip-rap and large
cobbles, and due to channel straightening. One eroding bank occurs where the stream meets a
section of old road fill, and the other is a slowly eroding clayey bank bound by alder and rushes.

Description of riparian vegetation conditions:

This site has almost no preferable wetland species. VVegetation is non-existent throughout the left
bank with only a few alder, birch and willow. River right has slightly better vegetation with
mixed willows at the stream edge. Invasive weeds and grasses are common throughout the reach,
likely as a result of the stream’s proximity to roads.

BLDR 13-04

Description of human impacts and their severity:

This site has irrigated hay ground and grazing present throughout the reach. Several banks have
been armored with rip-rap to slow erosion, with varying levels of success. An automobile has
been dumped in the river just upstream of the reach. Noxious weeds are present within the
riparian area. The watershed has historically been mined, although impacts are not observed in
the reach. Two irrigation returns near the top of the reach may be influencing erosion locally.
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Description of stream channel conditions:

Stream is a meandering C4 type channel with short, poorly developed riffles and long lateral
scour pools on outside meander bends. The channel is slightly overwidened in places, and
evidence of braiding exists in the upper part of the reach. The lower end of the reach has pools
with poorly developed tails and minimal spawning gravels; however, the upper reach has pools
with well developed tails and good spawning gravels. Substrate has a high percentage of fines
and is moderately embedded. Site has minimal woody debris and good point bar development.

Description of streambank erosion conditions:

Site has numerous long, near vertical, actively eroding banks, mainly occurring on outside
meander bends. Several attempts have been made to slow erosion with rip-rap, but in several
places the river has undercut the rip-rap, causing it to slump into the stream channel. Very little
stabilizing vegetation exists along the riparian corridor, and predominantly fine bank material is
exacerbating erosion throughout the reach. NBS is generally moderate to high on bends, but
straight sections with low NBS also show evidence of streambank erosion.

Description of riparian vegetation conditions:

Ground cover has rushes where banks are not eroding and few sedges. Grasses are prevalent on
higher banks. Understory is fairly sparse with some areas populated by mature willow and birch.
The canopy has large cottonwoods throughout the riparian corridor.

BLDR 13-10

Description of human impacts and their severity:

This site is heavily impacted by grazing. The riparian corridor contains almost all grass with very
few willow and cottonwoods. The downstream end of the reach is just upstream of a road
crossing, although road effects do not appear to impact the reach. Irrigation is prevalent
throughout the Boulder River watershed, and flow fluctuations and changes in stream energy
may be impacting streambank stability throughout the watershed.

Description of stream channel conditions:

This reach is a meandering C4 type channel that is split in cells 2 and 5 due to large woody
debris. Riffles are typically short and poorly developed, although better riffle habitat exists in
split channels. Most pools are long lateral scour pools on outside meander bends. Pool tails
generally have good spawning habitat; however, most pool tails are used as animal crossings and
there is evidence of excess fines due to trampling. Large woody debris is found throughout the
reach, and is affecting channel form in cells 2 and 5. Reach has good point bar development with
lots of evidence of braiding.

Description of streambank erosion conditions:

Near vertical eroding banks exist throughout almost the entire 1500 foot reach, especially on
long outside meander bends. Two primary bank types exist, including one with predominantly
silty/clayey substrate, and one with cobble substrate near the toe. NBS is consistent throughout
the reach except where it is affected by LWD or transverse bars. Riparian fencing exists in the
upper cells, but erosion is threatening to remove the fence within several years, and the riparian
area within the fence appears to be more heavily grazed than the area outside. No naturally

35



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

occurring erosion exists within this reach. All streambank erosion is attributed to riparian grazing
or possibly flow impacts related to irrigation.

Description of riparian vegetation conditions:

Ground cover is predominantly grasses on the high banks, although many banks are sloughing
into the stream channel. Sedges and rushes are rare. Understory is moderately populated by
willow, although little recruitment exists due to grazing. Canopy is dominated by cottonwood
with a few tall willows. Lower portion of the reach has a dense understory which became thinner
in the upper cells.

BLDR 13-23

Description of human impacts and their severity:

This reach is in the valley bottom of the Boulder River and is largely affected by agricultural
practices in the area. Irrigated hay production exists directly adjacent to the stream, and irrigation
practices upstream of this reach may affect bank stability in this area. Cattle paths exist in some
parts of the reach with isolated bank trampling.

Description of stream channel conditions:

The stream is a C4 type channel dominated by pool and run conditions. Outside bends are
characterized by compound pools that have limited spawning gravel in pool tails. Substrate is
predominantly fine except for gravels in riffles and a few pool tails. A few transverse bars exist
on inside bends. One rip-rap structure exists in cell 3 to protect an outside bend.

Description of streambank erosion conditions:

Site has several near vertical actively eroding banks on outside meander bends that have almost
all fine substrate and little supporting vegetation. Most banks are actively eroding, although one
slowly eroding bank occurs where willow vegetation stabilizes the banks. One extremely tall
(14.5°) eroding bank contributes a large amount of sediment to the stream.

Description of riparian vegetation conditions:

This reach generally has good ground cover with grasses on upper banks and sedges/rushes on
sloping banks near the stream edge. Understory has willow, birch and alder, predominantly in the
upper part of the reach. Understory vegetation has been cleared in lower portions of the reach to
accommodate agricultural practices. Canopy is generally lacking, although some cottonwood and
aspen occur within the reach.

BLDR 13-33

Description of human impacts and their severity:

This reach occurs in the valley bottom of the Boulder River, and may be affected by irrigation
practices upstream. The road on river left encroaches the stream in several places. Riparian
grazing was not evident within this reach, but may have historically occurred. The road is the
primary human influence within this reach.
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Description of stream channel conditions:

This reach is dominated by pool/run conditions with deep compound pools on outside meander
bends. Pool tails have embedded cobbles and gravels with very little suitable spawning habitat.
Riffles were uncommon and typically very short.

Description of streambank erosion conditions:

Four bank types were noted in this reach, dominated by long actively eroding streambanks on
outside meander bends with limited surface protection. Some slowly eroding banks exist on
straight channel sections with significant vegetation and high root density. One tall (11°) eroding
bank occurs where the road closely parallels the stream.

Description of riparian vegetation conditions:

Ground cover is sedges and rushes on sloping banks near the stream edge, and grasses and forbs
on upper banks where understory vegetation does not cause significant shading. Understory is
dominated by dense willows along stream edge. The canopy is almost non-existent throughout
the reach, but some spruce occurs in the upper part of the reach. The reach is mostly dominated
by dense willow vegetation.

3.3.4 Cataract Creek

CATA 18-01

Description of human impacts and their severity:

Some riparian logging has occurred on river right of this reach, and historic placer mining has
occurred as evidenced by large rock piles within the floodplain. The immediate watershed has a
significant amount of historic mining activity, although recent human disturbance appears to be
relatively minor. Trenches, pits, rock walls and abandoned roads occur throughout the reach.

Description of stream channel conditions:

The stream is a B4 type channel through this reach, characterized by a step-pool system with
large gravel, cobble, and boulder substrate. Because of the high gradient, this reach is basically
one long riffle/run with intermixed pocket pools formed by boulders and LWD. Pools provide
good habitat for fish due to their depth, but little spawning gravels exist. Fine substrate exists in
the few slow water areas with some embeddedness.

Description of streambank erosion conditions:

This site has very little streambank erosion, with only one evaluated eroding streambank. Banks
were heavily armored and composed of hard packed clay, binding root mass and overgrown
mosses throughout. The banks are typical of what would be expected in a high gradient, coarse
bed stream.

Description of riparian vegetation conditions:

Ground cover was dominated by moss and grasses with a few sedges and forbs. Willow and
birch were prevalent in the understory, especially on river right. The canopy was dominated by
late successional forest of lodgepole and spruce, with good recruitment of young spruce trees.
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3.3.5 Elkhorn Creek

ELKH 23-01

Description of human impacts and their severity:

Human impacts are evident throughout this reach, including a forest road parallel to and
downstream of the reach, and a rough access road that parallels the stream as close as 5’. Fire
pits and camp sites are scattered throughout the reach, and signs of cattle or animal trampling
occur on both sides of the stream. Tree stumps in the riparian and upland areas suggest logging
or mining activity has previously occurred in the area. The stream appears to have been altered
or confined to its present channel, possibly to accommodate the construction of the forest road.

Description of stream channel conditions:

The stream channel is a typical B4 type channel with long riffles and small step-pool features
associated with LWD and boulders. The channel appears slightly overwidened in several places.
Pools are generally not well developed with only a few good pools created by LWD jams or
boulders. Substrate is a mix of large gravel and cobble with some large boulders. Some spawning
gravels do exist, but fines are also collecting in some pool tails.

Description of streambank erosion conditions:

Streambank erosion is relatively minor and characterized by small, slowly eroding, undercut
banks that occur at knick points from boulders, LWD, or tight meander bends. The erosion is
likely influenced by the reduction of riparian vegetation and animal crossings within the stream.
Hoof shear was observed, and some banks appeared to be trampled more than others.

Description of riparian vegetation conditions:

The ground cover contained sedges, rushes, grasses and forbs throughout the reach, with
evidence of hummocking. The understory includes a diverse mix of birch, alder, willow and
aspen. The canopy is dominated by mature spruce with cottonwoods and aspen in the upper
portion of the reach.

ELKH 28-01

Description of human impacts and their severity:

Evidence of cattle grazing occurs throughout this reach, with multiple cattle paths crossing the
stream. A clearing occurred on river left in the lower portion of the reach, possibly to
accommodate cattle. A large crib structure was also observed in the upper reach which may have
served as a cattle pen. A road parallels the stream on river left, and another road crosses the
stream at the bottom end of the reach.

Description of stream channel conditions:

Stream is a B4 type channel with lateral scour pools and poorly developed riffles. The channel is
overwidened in places due to trampling, and may also be downcutting as evidenced by decadent
alder and willow on high banks. Most surveyed cross sections occurred at cattle crossings that
resembled riffles. Substrate consists of large gravel and cobble with a few large boulders. Very
few pools had suitable spawning gravels.
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Description of streambank erosion conditions:

Eroding streambanks typically occur where cattle paths create low angle crossings with poor
stabilizing vegetation. Several tall eroding banks also occur where riparian vegetation has died
and is falling into the channel. Dead woody vegetation provides some surface protection, but the
banks often have poor root depth and density and are composed of fine substrate.

Description of riparian vegetation conditions:

Ground cover is a mix of sedges and grasses with some forbs. Most of the ground cover was
classified as wetland species. Understory is dominated by alder and willow with some birch and
aspen. Understory is dense and provides significant shading. Canopy is composed of alder and
birch with some aspen, juniper, and spruce in the lower cells.

3.3.6  High Ore Creek

HIOR 09-01

Description of human impacts and their severity:

Human impacts exist throughout this reach; including a road parallel to the stream, hoof shear
from cattle grazing, fire rings, an outhouse, an old road crossing, and various debris. The area
around the reach appears to have been cleared at some point, possibly for logging or mining, and
there is evidence of historic placer mining. Stream clarity was very murky at the time of
sampling. Forest fires, mining, and reclamation activities in the upper watershed may also be
affecting streambank stability at this reach.

Description of stream channel conditions:

Stream is a narrow C4b type channel dominated by long, fast riffles and few pools. Occasional
channel braids were observed. Substrate is a mix of small to mid-size gravel and cobble with a
few boulders. Fines were common in areas of slower water.

Description of streambank erosion conditions:

Only one eroding streambank was identified in this reach, which was a tall, poorly vegetated
bank where LWD directs stream flow into the bank. Banks were quite stable despite limited
riparian vegetation, possibly because the floodplain has been significantly flattened and few true
banks exist. Hoof shear and human traffic is evident along the stream, although it doesn’t appear
to significantly affect stream erosion.

Description of riparian vegetation conditions:

Ground cover is lush with rushes, sedges and moss along the stream edge and grasses and forbs
on upper banks. Understory was sparse in the lower reach, but becomes denser upstream with
aspen, alder and willow. The canopy is dominated by mature spruce forest with good aspen
recruitment and mature aspens in the upper reach.
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HIOR 15-01

Description of human impacts and their severity:

A road parallels the stream for the duration of this reach, typically within 30°. Historic mining or
logging may have occurred within the reach, and was prevalent in the upper watershed. Very
little streamside vegetation exists. The stream channel was previously restored, and there is still
evidence of coir fabric and wooden stakes along the stream. The reach is fenced on both sides
and there is no evidence of current grazing.

Description of stream channel conditions:

This reach contains a narrow reconstructed stream that resembles an E4b type channel with
numerous boulders and plunge pools and very little LWD. Most pools were short and were
followed by long riffles. Substrate is predominately large gravels that are embedded with fines.
Very few spawning gravels exist in pool tails.

Description of streambank erosion conditions:

Infrequent short stretches of slowly eroding bank were observed, but overall, banks were well
vegetated and stable. Eroding banks were typically found at bends or where LWD or boulders
confine flow to one side of the channel.

Description of riparian vegetation conditions:

Ground cover has abundant grass throughout the reach, with sedges and rushes in the lower
portions, and some knapweed, mustard and sagebrush. Understory was moderately populated
with willow, aspen and birch. The canopy was predominantly spruce with some juniper and
aspen.

3.3.7 Little Boulder River

LBLR 32-01

Description of human impacts and their severity:

This reach is paralleled by a forest road on river left within 10-100°. Signs of light cattle grazing
exist in the upper reach. Historic logging and mining likely occurred in the upper watershed,
although there is no direct evidence near the stream. A high percentage of fines occur in the
stream channel, which may be from the adjacent road or naturally derived from the weathered
granitic geology.

Description of stream channel conditions:

Stream is a cascading B4 type channel with many large boulders, cobbles, and infrequent LWD
that has a large influence on channel form where it does occur. Pools are poorly developed with
minimal spawning gravels. Two terraces were noted at approximately 4’ and 10 in height,
suggesting the stream has been downcutting. A high percentage of fine substrate occurred in
pools and slower water; however, it may be sourced from local geology. Undercut banks provide
good cover in some places. The stream splits in the upper cell. This reach appears in relatively
good condition for this type of B channel.
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Description of streambank erosion conditions:

This reach has several slowly eroding banks that generally occur at meander bends or where
LWD and boulders have deflected flow into the bank. Banks are well vegetated with a dense root
structure that helps stability. Undercut banks are not uncommon, especially in areas where the
stream is altered by large boulders or stabilized by mature coniferous trees. NBS is increased by
mid-channel boulders and LWD that deflects flow.

Description of riparian vegetation conditions:

Ground cover is predominantly rushes and mosses with some grasses and forbs on higher banks.
Understory includes a diverse group of deciduous species, including willow, gooseberry, birch,
aspen and snowberry. Overstory includes mature spruce with juniper, cottonwood and birch.

LBLR 37-01

Description of human impacts and their severity:

Most human impacts in this reach are associated with the forest road that parallels the stream and
recreational activities in the area. A stream ford occurs at station 600 that was accessed by ATVs
during the stream survey. Man-made debris was also found in many places, including road signs
and tires. Historic logging or mining activity in the upper watershed may also affect this reach.

Description of stream channel conditions:

The stream channel is entrenched by the road on river left and an elevated sandy terrace on river
right, creating an F4 type stream channel (although the potential stream type is likely C4).
Substrate is predominantly small gravel with a high percentage of fines. Stream has wide
meanders with deep pools on outside bends and interspersed riffles. Reach has deep transverse
bars that directly flow into deep scouring troughs in some of the straight portions of the reach.
Spawning gravels do exist, although they are often marginal and somewhat embedded. Pool
habitat is good, and LWD was infrequent.

Description of streambank erosion conditions:

Reach has numerous eroding banks, typically occurring on outside meander bends. A tall sandy
terrace occurs on river right that is actively eroding in several places. Most eroding banks are
provided some surface protection from living and dead willows.

Description of riparian vegetation conditions:

Ground cover is predominantly sedges and rushes with grasses prevalent in the upper part of the
reach. Spotted knapweed was present throughout. Understory is dominated by birch and willow,
with dead willows common along the bank. The canopy was non-existent, with no individual tree
taller than 15°.

3.3.8 Lowland Creek

LOWL 08-01

Description of human impacts and their severity:

Human impacts in this reach appear to be minimal; however, the impoundment upstream (Maney
Lake) may have some effect on the flow regime of this reach. Some cattle grazing is evident, but
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effects appear to be minimal. Willow growth appears to be unaffected by grazing. A road
parallels the stream on river left, but does not appear to be confining the stream. Upper hillslopes
show evidence of historic logging, but are presently well vegetated.

Description of stream channel conditions:

Stream is a small C4 type channel, although its potential stream type is likely E4. Stream has
tight meander bends with deep pool formation that is generally associated with mid-channel
boulders. Substrate is mostly medium sized gravels with sporadic boulders and little
embeddedness. Some transverse bar formation occurs in the lower cells of this reach.

Description of streambank erosion conditions:

Banks are predominantly stable throughout this reach, with dense vegetation and some willow
growth. Most bank erosion appears naturally derived, with undercut banks on outside meander
bends that occasionally slump into the stream. The most severe erosion occurs where transverse
bars or mid-channel boulders deflect flow into the streambank.

Description of riparian vegetation conditions:

Ground cover is dense with abundant grasses, rushes and sedges. A large number of forbs also
exist. Understory is predominantly willow ranging from 1’ to 15’ tall. Canopy included a few
coniferous trees at riparian edge, but no willows were taller than 15°.

3.3.9 McCarty Creek

MCCA 22-01

Description of human impacts and their severity:

Signs of grazing exist throughout this reach, particularly in the lower sections. Historic beaver
activity is also noted. A road is not far from the riparian channel on river right, and power lines
cross the stream just below the reach. Upper watershed may have historically been logged,
although no direct evidence exists within the reach. A small reservoir exists upstream which may
have some impact on the entrenchment and downcutting of this reach.

Description of stream channel conditions:

Stream is a narrow, shallow, entrenched, B5/G5 type channel, although it should potentially be a
B4 type channel. The stream has decent riffle and pool habitat for its size. Stream has good cover
from woody vegetation, and it periodically runs subsurface where mature root masses hold the
bank together. The site has abundant woody debris, but much of it is dead vegetation that has
been abandoned by the downcutting stream channel. The immediate riparian corridor is thick
with brush, and many undercut banks exist throughout the reach.

Description of streambank erosion conditions:

This reach has many slowly and actively eroding banks which are near vertical or undercut.
Eroding banks generally occur where woody vegetation has died, or on tight meander bends.
Erosion appears partially due to the severe downcutting observed in this reach.
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Description of riparian vegetation conditions:

Ground cover is mostly grasses and forbs where the understory has not shaded out the ground
cover. Bull thistle was observed within the reach. The understory was very thick, with living and
dead willow, birch, aspen and juniper. Understory appears to be dying from age or abandonment
by the downcutting stream channel. The canopy is dominated by aspen, with a few birch and
juniper over 15’ tall. The riparian corridor is primarily spruce.

3.3.10 Muskrat Creek

MUSK 18-01-02

Description of human impacts and their severity:

This site is located on USFS land with a forest road within 100 yards of the reach. A campsite
exists at the top end of the reach within a clearing. Hoof shear was observed in several places
along this reach, and old stumps on adjacent hill slopes indicate past logging. Cleared or grazed
vegetation has left the banks unstable at a few locations in the upper portion of the reach,
although these are rare.

Description of stream channel conditions:

Reach is a B4 type channel with large boulders throughout long riffles. Short pools exist with
poorly developed tails and minimal spawning gravels that are typically embedded with fines.
Some fish habitat is provided by small pocket pools near boulders. LWD exists throughout the
reach and appears to influence channel form. The channel splits in the lower portion of the cell
due to a LWD jam.

Description of streambank erosion conditions:

This reach has a mix of slowly and actively eroding banks. Slowly eroding banks are generally
well vegetated undercut banks with natural sources of erosion. Actively eroding banks are
generally found on outside meander bends and are influenced by LWD. One large mass wasting
site occurs within this reach that is presently separated from the main channel. However, during
high flow the stream will likely reach this bank and continue erosion unless flow is directed
elsewhere.

Description of riparian vegetation conditions:

Ground cover is mostly grasses and forbs with a few sedges and rushes, although many areas are
shaded out by dense understory. The understory is thickest in the upper cells, and dominated by
alder, willow and birch. The canopy in the upper reach is moderately sparse with cottonwood
and spruce, and is thicker in the lower reach with spruce and Ponderosa pine.

MUSK 22-08

Description of human impacts and their severity:

The stream in this reach has been moved from its natural channel to accommodate the adjacent
hay pasture. Evidence of the excavated channel exists along river left. Some debris was observed
within the stream, including lumber and bricks. A road runs perpendicular to the channel
downstream of the reach, which may be restricting movement of groundwater and creating seeps
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with the stream channel. Several seeps or irrigation returns were observed in the lower end of the
reach.

Description of stream channel conditions:

This reach is a straight, man-made channel that presently resembles a C4 type channel, although
its potential stream type is likely a meandering E4 type channel. Reach has poorly developed
features, including very few riffles, long runs with some micro-pool habitat, significant fine
substrate, low sinuosity, and very little spawning habitat. Shallow groundwater seepage was
noted throughout the reach.

Description of streambank erosion conditions:

This site has numerous slowly eroding banks that are characterized by thick vegetation, fine
substrate, and low NBS due to the straight channel. Some eroding banks occur where
groundwater seepage is softening the streambank.

Description of riparian vegetation conditions:

Ground cover in this reach is very thick with intermixed grasses and sedges along the stream
edge. No rushes were observed. Grass is over 3’ tall in some places, but traditional understory is
generally absent. No canopy exists within the reach, although tall willows were observed
downstream of the reach and left of the river channel where the stream’s historic channel likely
resides.

3.3.11 North Fork Little Boulder River

NFLB 42-01

Description of human impacts and their severity:

A forest road parallels the stream closely on river left, and a short access road also parallels the
stream on river right. Metal piping was found in the lower portions of the reach, and a non-
functioning diversion structure or dam was found in the upper portion of the reach. Other signs
of human activity were observed within this reach, including fire rings, concrete, lumber and
fence posts. The reach is naturally confined by the steep valley type, but confinement is further
exacerbated by the two neighboring roads.

Description of stream channel conditions:

The stream is a steep (4-10% slope), cascading, B4a type stream channel with numerous large
boulders. The potential stream type is likely an A4, but entrenchment is presently more similar to
a B type channel. Not many true riffles occur, and pools were often deep with poorly developed
tails and minimal spawning gravel. Multiple split channels exist due to boulders and LWD. Fine
material occurs in pools and slow water, but it is likely naturally derived from the local granitic

geology.

Description of streambank erosion conditions:

This reach has eleven actively eroding streambanks that are generally associated with LWD or
boulders that direct streamflow into the bank. Eroding banks are generally short and near vertical
or overhanging. The boulder dominated system provides good surface protection, along with the
abundant LWD and dense natural vegetation.
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Description of riparian vegetation conditions:

Ground cover along this reach is mostly rock or bare ground due to the high amount of shading,
although some grasses do occur. Understory is composed of a diverse variety of shrubs and
deciduous trees. Overstory is predominantly spruce with some aspen and birch.

3.3.12 Nursery Creek

NURS 07-01

Description of human impacts and their severity:

A forest fire passed through this site approximately 5-10 years ago, and the reach now has many
standing or fallen dead trees. Cattle trampling is also evident within this reach, along with signs
of browse. Despite the human impacts, the stream channel appears relatively healthy with only
moderate grazing impacts.

Description of stream channel conditions:

This reach is potentially a B4 type stream channel, although it currently resembles an E5b type
channel with moderate entrenchment, low width/depth ratio, and sandy substrate. The reach has
long riffles and short plunge pools created by wood. Numerous LWD exists throughout the
channel, which seems to have an effect on channel form. Pool tails had marginal spawning
gravels, but may be appropriate for the small fish that would occupy this size of stream.

Description of streambank erosion conditions:

This reach has seven slowly eroding streambanks that are generally associated with seeps, LWD,
or cattle trampling, although eroding banks within this reach are generally quite short in length.
Lush wetland vegetation stabilizes the banks throughout most of the reach.

Description of riparian vegetation conditions:

The ground cover on this side is predominantly dense sedges with few grasses or rushes. Thistle
was also observed within the reach. Understory is mostly alder and scrub maple, although aspen
and Ponderosa pine were observed outside the riparian corridor. The canopy is lacking through
most of the reach due to previous fire, although a few tall Ponderosa pines do occur.

3.3.13 Uncle Sam Gulch

USGU 10-01

Description of human impacts and their severity:

Human impacts are abundant in this reach, including evidence of past grazing, riparian logging,
an old road bed, wood structures, and campfire rings. LWD appears to be intentionally fallen into
the stream channel, possible to divert the stream.

Description of stream channel conditions:

This reach currently resembles a C4b type channel, although its potential stream type is likely
B4. The stream channel is dominated by a series of LWD controlled step pools, some of which
may be natural, but others that appear to be intentionally located. Channel pattern is slightly
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sinuous with few true riffles. Most of the stream is pool/run type features with a high percentage
of fines. The stream is braided in the upper portion of the reach, and there is evidence of a
historic stream channel on river right. Substrate is highly embedded throughout the reach.

Description of streambank erosion conditions:

This reach has eight slowly eroding streambanks that are bound by clay substrate and dense root
mass from mature coniferous trees. Eroding banks generally occur in isolated sections at knick
points from LWD.

Description of riparian vegetation conditions:

Ground cover in this reach is mostly thick duff with a few bunch grasses and sedges. Understory
is composed of small willow with some birch and coniferous trees. Canopy consists of lodgepole
and spruce with some beetled-Kkilled trees present.

3.4 Sampling Parameter Summaries by Individual Reach

The following Figures 3-13 to 3-21 display statistical boxplots of stream channel and riparian
zone parameters that were measured in each of the monitored sites. Individual reaches are also
grouped by reach type and displayed below the reach names on each boxplot.

90
80 A B
70 - H

60 -

50 -

40 A

|

20 +

Bankfull Channel Width (ft)
|

10 A £ = D

0

—1T
(i
HTH
T+
| —3—
| [ I
HCIT H
13
— T %

OO > PN & X XA A% s> \ NS N D N N S D >
> >, S N
MR-0-2-U MR-0-3-U MR-0-4-U MR-2-1-U  MR-2-3-C  MR-4-2-C
MR-2-1-C MR-2-2-U MR-2-3-U MR-4-2-U
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Figure 3-15. Entrenchment ratio by reach.
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Figure 3-16. Riffle pebble count (% <2 mm) by reach.
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Figure 3-17. Riffle pebble count (% <6 mm) by reach.
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Figure 3-18. Riffle grid toss (% <6 mm) by reach.
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Figure 3-19. Pool grid toss (% <6 mm) by reach.
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Figure 3-20. Greenline understory shrub cover (%) by reach.
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Figure 3-21. Greenline bare/disturbed ground (%) by reach.
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4.0 STREAMBANK EROSION SOURCE ASSESSMENT

For each monitoring reach assessed during the study, measurements were collected to calculate
the Bank Erosion Hazard Index (BEHI) and Near Bank Stress (NBS) in accordance with
guidelines provided in Watershed Assessment of River Stability and Sediment Supply (Rosgen
2006). These measurements were used in conjunction with streambank length and erosion
source notes to determine sediment loads per 1,000 feet within each surveyed reach.

For sites within the Boulder-Elkhorn TPA, eroding banks were identified as “actively eroding”
or “slowly eroding” based on conditions observed in the field. Actively eroding banks typically
show evidence of recent erosion, such as slumping banks, exposed soil, or trampling by animals.
Slowly eroding banks show evidence of chronic erosion, but often have some form of surface
protection, such as cobble or vegetation. The designation of “active” versus “slow” is
independent of the BEHI or NBS determinations, so sediment loads from actively eroding banks
may not necessarily be higher than loads from slowly eroding banks. The banks selected for
evaluation provide a representative sample of conditions throughout the reach, and banks which
are similar to the evaluated banks are measured and recorded as “additional banks”. At each
eroding bank, photos were taken from locations perpendicular and upstream/downstream of the
streambank. Photos were labeled according to the streambank site and position of the photo.

4.1 Field Measurements and Loading Calculations

4.1.1 Field Measurements

Within each sampled reach, eroding streambanks were identified by the field team and
supporting measurements were recorded for the following metrics:

e Bank condition (includes actively eroding or slowly eroding/undercut/vegetated banks)
Bank height

Bankfull height

Root depth

Root density

Bank angle

Surface protection

Material adjustments

Bankfull mean depth

Near bank maximum depth

Stationing

Mean height

Bank composition (size classes)

Hoof shear presence

Sources of streambank instability (%): transportation, grazing, cropland, irrigation,
natural, urban, railroad
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4.1.2 Determination of BEHI Scores

To determine the BEHI score for each eroding bank, the following parameters are used:

Bank height/bankfull height

Root depth/bank height

Weighted root density (root density * root depth/bank height)
Bank angle

Surface protection

These five bank erosion parameters are used to determine a numerical BEHI index score that
ranks erosion potential from very low to extreme based on relationships provided by Rosgen
(2006) (Table 4-1).

Table 4-1. BEHI score and rating system for individual parameters.

Parameter Very Low Low Moderate High Very High Extreme
Bank Height | Value 1.0-11 1.11-1.19 12-15 16-20 2.1-238 >2.8
Ratio UIndex | 10-19 | 20-39 | 40-59 | 60-79 | ! 80-90 | 10
Root Depth Value 1.0-0.9 0.89-0.5 0.49-03 | 0.29-0.15 | 0.14-0.05 <0.05
Ratio Index | 10-19 | 20-39 | 40-59 | 60-79 | ! 80-90 | 10
Weighted Root | Value 100 -80 79 -55 54 -30 29-15 14 -5 <5
Density | Index | 1.0-19 | 20-39 | 40-59 | 60-79 | ! 80-90 | 10
Bank Angle | vAUe | 0-20 [ 21-60 | 61-80 [ 8i-90 [ ei-119 | >t19
Index 1.0-1.9 20-39 40-59 6.0-7.9 8.0-9.0 10
Surface Value 100 - 80 79 -55 54 -30 29-15 14 -10 <10
Protection | Index | 1.0-19 | 20-39 | 40-59 | 60-79 | ! 80-90 | 10

After obtaining the BEHI index score for each individual parameter, the index scores are
summed to produce a total BEHI score. Bank material factors are then considered, and total
BEHI scores may be adjusted up or down. Banks comprised of bedrock, boulders, or cobble
have very low erosion potential, and total BEHI scores for banks composed of these materials
may be adjusted down by up to 10 points. Banks composed of cobble and/or gravel with a high
fraction of sand have increased erosion potential, and total BEHI scores may be adjusted up by 5
to 10 points depending on the amount of sand present and whether the sandy material is exposed
to erosion. Stratified banks containing layers of unstable material also have greater erosion
potential, and total BEHI scores may be adjusted up by 5 to 10 points if stratified banks are
present. After all material adjustments are made to the total BEHI score, the erosion potential is
ranked from very low to extreme based on the scale provided below (Table 4-2). Photos of
example streambanks with each BEHI rating are provided in Attachment D.

Table 4-2. Total BEHI score and rating system.

Rating Very Low Low Moderate High Very High Extreme

Score <10 10-19.9 20-29.9 30-39.9 40 - 45 >45
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4.1.3 Near Bank Stress (NBS) Determination

To calculate Near Bank Stress (NBS) for each eroding bank, the following relationship is used:
NBS = Near Bank Maximum Bankfull Depth (ft) / Bankfull Mean Depth (ft)

As with the BEHI scores, the resulting NBS values correspond to a categorical rating that ranks
the erosion potential from very low to extreme (Table 4-3). If appropriate measurements are
not recorded for NBS determination, the NBS rating is estimated in the field or from photos
using best professional judgment.

Table 4-3. Near bank stress (NBS) rating system.
NBS Value Rating
<10 very low
1.0-15 low
151-18 moderate
1.81-25 high
2.51-3.0 very high
>3.0 extreme

4.1.4 Retreat Rate

Once respective BEHI and NBS ratings are found for each eroding bank, the ratings are used to
derive the average retreat rate of each streambank based on empirical relationships derived from
Yellowstone National Park by Rosgen (2006). The average retreat rates (ft/yr) based on BEHI
and NBS ratings are provided below in Table 4-4.

Table 4-4. Streambank retreat rate (ft/yr) based on BEHI and NBS rating.
Near Bank Stress

BEHI Very Low Low Moderate High Very High | Extreme
Very Low 0.002 0.004 0.009 0.021 0.05 0.12
Low 0.02 0.04 0.10 0.24 0.57 1.37
Moderate 0.10 0.17 0.28 0.47 0.79 1.33
High-Very High 0.37 0.53 0.76 1.09 1.57 2.26
Extreme 0.98 121 1.49 1.83 2.25 2.76

4.1.5 Sediment Loading Calculation
Once retreat rate is determined from the BEHI and NBS ratings, the dimensions of the eroding

stream bank are used to find the total mass eroding from each bank per year. The total mass
eroded from each streambank is calculated using the following equation:
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mass eroded (tons/yr) = bank length (ft) * bank height (ft) * retreat rate (ft/yr) * material density (tons/ft®)

The sediment load from each streambank is filtered into two bank erosion type categories
including actively eroding banks or slowly eroding/undercut/vegetated banks. The total loads for
each bank erosion type and for the entire reach are then calculated in tons of sediment per year
per 1000 feet of reach.

4.2 Sediment Loading Results by Assessment Reach

The following sections provide sediment loading results for each sampled stream. One data table
is included for each stream which includes data from each reach summarizing bank erosion and
sediment loading for each bank erosion type (active or slowly eroding) and for the total reach.
Information provided includes the number of eroding banks identified, the mean BEHI rating for
each erosion type, the percent of reach that has eroding streambanks, the sediment load per 1000
feet, and the percent contribution from each erosion source present. The percentage of reach with
eroding streambanks was calculated by summing the total footage of eroding banks (active and
slow) and dividing the total by the total bank footage in the reach, including both right and left
banks (i.e., a 1000’ reach has 2000’ of bank). Identified sources of streambank erosion within the
Boulder-Elkhorn TPA included transportation, riparian grazing, cropland, mining, silviculture,
irrigation (or changes in stream energy), natural sources, or those classified as “other”; however,
each erosion source may not be present at all sample sites.

4.2.1 Sediment Loading Results for Basin Creek
4211 BASI 08-02

Only three eroding banks were identified in this reach, including two actively eroding banks and
one slowly eroding bank. Banks are typically armored with cobbles and large gravel. The stream
channel is overwidened through this reach. Typical eroding streambank conditions are depicted
for this reach in Figure 4-1 and sediment loading results are provided in Table 4-5.

-
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4.2.1.2 BASI 15-02

This reach had seven eroding banks, including four actively eroding and three slowly eroding.
Actively eroding banks were typically associated with meander bends that direct flow into the
bank and have limited stabilizing vegetation, possibly as a result of prior logging activity. Slowly
eroding banks were accompanied by dense mature vegetation on the banks, including established
willow and fir trees. Typical eroding streambank conditions are depicted in Figure 4-2 and
sediment loading results are provided in Table 4-5.

2 ik Win o Y =

Figure 4-2. Typical eroding streambank conditio

s in Basin Creek Reac15-02.

Table 4-5. Sediment loading results for Basin Creek.

Sediment Loading Source (%)
Reach | Erosion Nug}ber gﬂém Percgnt Load per TR Silvi-
12 TR Banks Rating Egc;c:]lag (tégg/?/r) tation o culture e
Slow 1 moderate 0.8 0.2 10.0 10.0 0.0 80.0 0.0
g‘;_‘g; Active | 2 high 33 7.4 300 | 500 | 00 | 200 | 00
Total 3 high 4.1 7.6 29.6 49.1 0.0 21.3 0.0
Slow 3 moderate 2.2 1.1 3.1 30.0 16.9 50.0 0.0
fﬁ‘gz' Active | 4 high 78 21.9 0.0 300 | 200 | 200 | 300
Total 7 high 10.0 23.0 0.2 30.0 19.8 21.5 28.5
4.2.2 Sediment Loading Results for Bison Creek
4221 BISO 04-02

This reach has four actively eroding banks and thirteen slowly eroding banks. Actively eroding
banks were generally low angled with no surface protection and exposed sandy substrate. Some

areas had hummocking from being trampled by cattle. Slowly eroding banks were typically
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overhanging but well vegetated. Typical eroding streambank conditions are depicted for this
reach in Figure 4-3 and sediment loading results are provided in Table 4-6.

= I

Creek Reach 04-02.

> -

n Bison

Figur 4-3. Typical erding streambank conditions i

4222 BISO 11-01

This reach had one slowly eroding bank and seven actively eroding banks. Actively eroding
banks are typically tall and located on meander bends with little stabilizing vegetation and large
cobble substrate armoring the toe. Slowly eroding banks are overhanging but bound by roots of
mature vegetation. Typical eroding streambank conditions are depicted for this reach in Figure
4-4 and sediment loading results are provided in Table 4-6.
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Table 4-6. Sediment loading results for Bison Creek.
: Number | Mean Percent | Sediment Loading Source (%)
Reach | Erosion p BEHI Erodi Load per
ID Type 0 ; roding | 000" —
Banks Rating Bank (tons/yr) Transpor- | Riparian Natural
y tation Grazing
Slow 13 high 9.5 8.7 0.0 50.0 50.0
gfo% Active | 4 high 24 16 0.0 724 | 276
Total 17 high 119 10.3 0.0 53.6 46.4
Slow 1 moderate 2.6 15 80.0 0.0 20.0
B0 | Adive | 7 high | 104 | 191 | 80.0 00 | 200
Total 8 high 13.0 20.6 80.0 0.0 20.0

4.2.3 Sediment Loading Results for Boulder River
4231 BLDR 12-04

This reach has only two slowly eroding banks, mainly because the channel is armored with rip-
rap and large cobbles to protect the neighboring roads. One eroding bank occurs where the
stream hits an area of road fill, and the other contains hard packed clay and is bound by mature
alders and rushes. Typical eroding streambank conditions are depicted for this reach in Figure 4-
5 and sediment loading results are provided in Table 4-7. The left photo shows an example of a
slowly eroding bank within this reach, and the right photo shows an example of the rip-rap
stabilization within this reach.

Figure 4-5. Typicalerding streambank conditions in Boulder River Reach 12-04.

4.2.3.2 BLDR 13-04

This reach has twelve eroding banks, including ten active and two slowly eroding. The actively
eroding banks are typically long, near vertical banks, generally with a clayey composition but
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sometimes with poorly placed rip-rap material that has slumped into the stream channel. Slowly
eroding banks were low angled and had some vegetative cover. Typical eroding streambank
conditions are depicted for this reach in Figure 4-6 and sediment loading results are provided in
Table 4-7.

- B3

Flgure

4-6. ypial eroding streambank conditions in Boulder River Reach 13-04,

4.2.3.3 BLDR 13-10

Reach BLDR 13-10 has thirteen actively eroding banks that typically occur along outside
meander bends. Eroding banks are near vertical and have either a silty/clayey substrate that is
slumping into the stream channel, or they have a cobble layer near the toe that provides some
armoring against erosion. Typical eroding streambank conditions are depicted for this reach in
Figure 4-7 and sediment loading results are provided in Table 4-7.

S =

Figure 4-7. Typical eroding streambank conditions in Boulder River Reach 13-10.

4234 BLDR 13-23

This reach has ten eroding banks, nine of which were actively eroding. Eroding banks are
generally near vertical slumping banks with silty/clayey substrate, and one bank is very tall

58



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

(14.5’). One slowly eroding bank was identified, which had substantial willow growth that helps
stabilize the bank. This reach had the highest loading rate of all sampled reaches. Typical
eroding streambank conditions are depicted for this reach in Figure 4-8 and sediment loading
results are provided in Table 4-7.

Figure 4-8. Typical eroding streambank conditions in Boulder River Reach 13-23.

4.2.3.5 BLDR 13-33

This reach has twelve actively eroding banks and three slowly eroding banks. Actively eroding
banks were typically slumping banks that occur on outside meander bends with little surface
protection. One tall (11”) actively eroding bank occurs where the stream closely parallels the
road. The slowly eroding banks occur on straight sections where vegetation is established and
root density is higher. Typical eroding streambank conditions are depicted for this reach in
Figure 4-9 and sediment loading results are provided in Table 4-7.

F|ur 4-9. Typ ical
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Table 4-7. Sediment loading results for Boulder River.

i Loading Source (%

Reach | Erosion Nu:}ber gﬂém gfgg?:; SLZ(;‘I(T;:: Transp- | Riparian Croz- Irri;—)
D Type Banks | Rating Bank (tégg/(;/r) ortation | Grazing | land | ation NEUTE] | (OnGIs
Slow 2 mod. | 06 0.3 1000 | 00 | 00 | 00 | 00 0.0
?'Z-_DOE Active | 0 0.0 0.0 0.0 00 | 00 | 00 | 00 0.0
Total 2 mod. | 06 0.3 1000 | 00 | 00 | 00 | 00 0.0
Slow 2 mod. | 1.0 0.6 0.0 74 | 926 | 00 | 00 0.0
SL0% [ Active [ 10 [ high | 158 | 365 0.0 199 | 790 | 12 | 00 0.0
Total 12 | mod. | 168 | 37.0 0.0 197 | 792 | 12 | o0 0.0
Slow 0 0.0 0.0 0.0 00 | 00 | 00 | 00 0.0
?'3:35 Active | 13 | mod. | 413 | 279 0.0 800 | 00 | 200 | 00 0.0
Total 13 | mod. | 413 | 27.9 0.0 800 | 00 | 200 | 00 0.0
Slow 1 mod. | 16 0.8 0.0 300 | 300 | 200 | 200 | 00
o | Adive | 9 high | 308 | 788 0.0 300 | 300 | 200 | 200 | 00
Total 10 | high | 324 | 796 0.0 300 | 300 | 200 | 200 | 00
Slow 3 mod. | 6.2 6.7 0.0 00 | 00 | 300 | 500 | 200
?'3:_25 Active | 12 high | 325 | 653 9.4 00 | 00 | 281 | 462 | 162
Total 15 | high | 387 | 720 8.5 00 | 00 | 283 | 466 | 166

4.2.4  Sediment Loading Results for Cataract Creek
4.24.1 CATA 18-01

Only one eroding streambank was identified in this reach, which was a slowly eroding undercut
bank. Most banks in this high gradient reach are composed of hard packed clay and are armored
with binding root masses and overgrown moss. Typical eroding streambank conditions are
depicted in Figure 4-10 and sediment loading results are provided in Table 4-8.

al eroding streambank conditions in Catara

i L\.;&%"' s i,

ct‘Creéi{.éeach 18-01

£

Figure 410 Typ;i=
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Table 4-8. Sediment loading results for Cataract Creek.
Erosion Number Mean Perc_ent SL?)?(TSQ: <IN ST (54
(tons/yr)
Slow 1 moderate 0.9 0.6 100.0
CATA 18-01 | Active 0 0.0 0.0 0.0
Total 1 moderate 0.9 0.6 100.0

4.25 Sediment Loading Results for Elkhorn Creek
4.25.1 ELKH 23-01

Seven slowly eroding banks were identified in reach ELKH 23-01. Eroding banks were typically
short in length, well vegetated, and occur at knick points coming from boulders, LWD, or tight
stream meanders. In several places, the erosion is influenced by reduction of vegetation and bank
trampling from hoof shear. Typical eroding streambank conditions are depicted in Figure 4-11
and sediment loading results are provided in Table 4-9.

G

O
Pt 28

CE ! W : B e =4 o T
conditions in Elkhorn Creek Reach 23-01.

4252 ELKH 28-01

This reach had thirteen actively eroding banks with three primary bank types. Eroding banks
included tall, steep banks that are partially protected by dead woody vegetation, low angle banks
at stream crossings that are trampled by cattle, and a few slumping vegetated banks on outside
meander bends. Typical eroding streambank conditions are depicted in Figure 4-12 and
sediment loading results are provided in Table 4-9.

61



Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

-

Figure 4-12. Ty
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Reach 28-01.

Table 4-9. Sediment loading results for Elkhorn Creek.

Loading Source (%0)

. Number Mean Percent SR
RT%Ch E;(;;gn of BEH ; Eroding Li%%ger VEELERRE | IR Irrigation | Natural | Other
Banks Rating Bank (tonsiyr) tation Grazing g
Slow 7 moderate 2.6 1.6 48.7 51.1 0.0 0.0 0.3
o | Acive |0 0.0 0.0 0.0 0.0 0.0 00 | 00
Total 7 moderate 2.6 1.6 48.7 51.1 0.0 0.0 0.3
Slow 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g;’é': Active 13 moderate 8.7 8.6 0.0 70.9 5.9 9.7 13.4
Total 13 moderate 8.7 8.6 0.0 70.9 5.9 9.7 134

4.2.6 Sediment Loading Results for High Ore Creek

4.26.1

HIOR 09-01

Only one eroding streambank was identified in this reach, which is a tall, poorly vegetated bank
where LWD directs stream flow into the bank. Banks are quite stable despite limited riparian
vegetation, possibly because floodplain has been significantly flattened and few tall banks exist.

Typical eroding streambank conditions are shown in Figure 4-13 and sediment loading results

are provided in Table 4-10.
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Figure 4-13. Typical eroding streambank conditions in High Ore Creek Reach 09-01.
4.2.6.2 HIOR 15-01

This reach has six slowly eroding banks and one actively eroding bank. Slowly eroding banks are
short, overhanging banks with good riparian vegetation. The actively eroding bank is taller with

exposed soil, but bound by roots. Typical eroding streambank conditions are shown in Figure 4-
14 and sediment loading results are provided in Table 4-10.

Figu 4-14. Typical ering streambank conditions in Ore Creek Reach '15461.

Table 4-10. Sediment loading results for High Ore Creek.
i Loading Source (%)
Roscn | Eroson | MU | Mean | pereent | PCuginr
e Type Banks Rating Bank (tcngglc))/r) tation Grazing Natural QLR
Slow 0 0.0 0.0 0.0 0.0 0.0 0.0
gg%? Active | 1 high 0.6 13 200 60.0 00 | 200
Total 1 high 0.6 1.3 20.0 60.0 0.0 20.0
Slow 6 moderate 3.8 1.2 50.0 0.0 20.0 30.0
'I'S'%Ff Active | 1 | moderate | 1.0 0.2 50.0 0.0 200 | 300
Total 7 moderate 4.8 14 50.0 0.0 20.0 30.0
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4.2.7 Sediment Loading Results for Little Boulder River
4.2.7.1 LBLR 32-01

This site has eleven slowly eroding banks that are typically near vertical with woody vegetation
and a dense root mass that helps stabilize the banks. Undercut banks are not uncommon,
especially in areas where stream is altered by large boulders or stabilized by mature coniferous
trees. Typical eroding streambank conditions are depicted in Figure 4-15 and sediment loading
results are provided in Table 4-11.

Figure 4-15. Typical

~= Ry

eroing stmbank conditions in Little Boulder River Reach 32-01.

4.2.7.2 LBLR 37-01

This reach has ten eroding streambanks, including two actively eroding and eight slowly eroding.
Slowly eroding banks are typically found on outside bends, but have significant surface
protection from dead and living willows. One actively eroding bank occurs where the stream
abuts a tall sandy terrace. Typical eroding streambank conditions are depicted in Figure 4-16
and sediment loading results are provided in Table 4-11.

B

Figure 4-16. Typical eroding streambank conditions in Little Boulder River Reach 37-01.
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Table 4-11. Sediment loading results for Little Boulder River.

. Number Mean Percent 2L Loading Source (%)
Reach | Erosion of BEHI | Eroding L-oad per Transpor- | Riparian Silvi-
1o TR Banks Rating Bank (tcl)gg/?/r) tation Grazing il culture NS
Slow 11 low 75 1.6 18.6 0.0 18.7 16.3 46.3
oo | Adive |0 00 00 00 00 | 00 | 00 | 00
Total 11 low 7.5 1.6 18.6 0.0 18.7 16.3 46.3
Slow 8 moderate 7.9 16.1 80.0 9.1 0.0 0.0 10.9
I§7B-I6T Active | 2 high 2.2 9.4 79.4 13 0.0 0.0 19.4
Total 10 moderate 10.0 255 79.7 6.2 0.0 0.0 14.0
4.2.8 Sediment Loading Results for Lowland Creek
4281 LOWL 08-01

Fourteen slowly eroding streambanks were identified in this reach. Banks are typically well

vegetated with sedges and grasses, but are often undercut and slumping into the stream channel
on outside meander bends. Typical eroding streambank conditions are depicted in Figure 4-17
and sediment loading results are provided in Table 4-12.

Figure 4-17. Typical eroding streambank c

Table 4-12. Sediment loading results for Lowland Creek.

Sediment | Loading Source (%)

Reach | Erosion NS el Percgnt Load per
ID Type of BEHI | Eroding 1000 Natural Other

Banks Rating Bank (tonslyr)
Slow 14 high 8.4 7.9 90.0 10.0

LOWL -

08-01 Active 0 0.0 0.0 0.0 0.0
Total 14 high 8.4 7.9 90.0 10.0
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4.2.9 Sediment Loading Results for McCarty Creek
4.29.1 MCCA 22-01

This reach has eleven slowly eroding banks and seven actively eroding banks. Slowly eroding
banks are typically near vertical or undercut with stabilizing vegetation. Actively eroding banks
occur where woody vegetation has died, or on tight meander bends. Erosion appears partially due
to the severe downcutting observed in this reach. Typical eroding streambank conditions are
depicted in Figure 4-18 and sediment loading results are provided in Table 4-13.

Flgure 4 18. Typlcal erodlng streambank éondltlons |n McCarty Creek Reach 22 01.

Table 4-13. Sediment loading results for McCarty Creek.
Sediment Loading Source (%)
Reach | Erosion Nur(;}ber gﬂéﬁn Ereorg?:t Load per L o
1B e Banks Rating Bankg 1000* Fcz;lpar_lan S:IVI- NS
(tons/yr) razing culture
Slow 11 high 12.0 14.0 66.9 21.0 12.2
'\gggf Active | 7 high 5.0 46 688 | 126 | 186
Total 18 high 17.0 18.6 67.4 18.9 13.8

4.2.10 Sediment Loading Results for Muskrat Creek
4.2.10.1 MUSK 18-01-02

This reach has six slowly eroding banks and seven actively eroding banks. Slowly eroding banks
are generally well vegetated undercut banks with natural sources of erosion. Actively eroding
banks are generally found on outside meander bends and are influenced by LWD. One large
mass wasting site occurs within this reach that is presently separated from the main channel.
However, during high flow the stream will likely reach this bank and continue erosion unless
flow is directed elsewhere. Typical eroding streambank conditions are depicted in Figure 4-19
and sediment loading results are provided in Table 4-14. The left photo shows an example of
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slowly eroding conditions found within this reach and the right photos shows the mass wasting
site that is presently separated from the main channel.

b3

Figure 4-19. Typical eroding streambank conditions in Muskrat Creek Reach 18-01-02.

4.2.10.2 MUSK 22-08

This site has numerous slowly eroding banks that are generally well vegetated with low NBS due
to the straight channel. Some eroding banks are associated with seeps that occur from irrigation
recharge. Typical eroding streambank conditions are depicted in Figure 4-20 and sediment
loading results are provided in Table 4-14.

- -

o w

Figure 4-20. ypical eroding streambank conditions in Muskrat Creek Reach 22-08.
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Table 4-14. Sediment loading results for Muskrat Creek.
Sediment Loading Source (%)
Reach | Erosion Nug}ber Ellém greggle:; Load per e
= e Banks Rating Bank (tcl)gg/?/r) Grazing Irrigation | Natural
MUSK Slow 6 low 3.1 0.6 67.8 0.0 32.2
18-01- | Active 7 moderate 2.8 1.8 63.5 0.0 36.5
02 " Total 13 | moderate | 59 23 64.6 0.0 35.4
Slow 30 moderate 17.7 6.1 0.0 100.0 0.0
MUSK -
29-08 Active 0 0.0 0.0 0.0 0.0 0.0
Total 30 moderate 17.7 6.1 0.0 100.0 0.0

4.2.11 Sediment Loading Results for North Fork Little Boulder River

42111 NFLB 42-01

This reach has eleven actively eroding streambanks that are generally associated with LWD or
boulders that direct streamflow into the bank. Eroding banks are generally short and near vertical
or overhanging. Typical eroding streambank conditions are depicted in Figure 4-21 and
sediment loading results are provided in Table 4-15.

o

Figure 4-21. Typical eroding streambank conditions in North Fork Little Bou

Table 4-15. Sediment loading results for North Fork Little Boulder River.
Sediment Loading Source (%)
Reach | Erosion Nug}ber Ellém gfggf:; Load per e
ID Type ; 1000 el Natural
Banks Rating Bank (tonslyr) tation
Slow 0 0.0 0.0 0.0 0.0
NFLB -
42-01 Active 11 moderate 4.5 2.8 26.8 73.2
Total 11 moderate 4.5 2.8 26.8 73.2
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4.2.12 Sediment Loading Results for Nursery Creek

42121 NURS 07-01

This reach has seven slowly eroding streambanks that are generally associated with seeps, LWD,
or cattle trampling. Lush wetland vegetation stabilizes the banks throughout most of the reach.
Typical eroding streambank conditions are depicted in Figure 4-22 and sediment loading results
are provided in Table 4-16.

M e oL | : lid ~ & A \
Figure 4-22. Typical eroding streambank conditions in Nursery Creek Reach 07-01.

Table 4-16. Sediment loading results for Nursery Creek.
; Loading Source (%
Reach | Erosion Number b el SL%?én S:: : =
ID Type B;:ks F'f’aEt:; Eg‘;‘::{(‘g 1000° Rc’;'par_'a“ Natural
(tons/yr) razing
Slow moderate 2.4 0.4 30.1 69.9
NURS -
07-01 Active 0.0 0.0 0.0 0.0
Total 7 moderate 2.4 0.4 30.1 69.9

4.2.13 Sediment Loading Results for Uncle Sam Gulch

4.2.13.1

USGU 10-01

This reach has eight slowly eroding streambanks that are bound by clay substrate and dense root
mass from mature coniferous trees. Eroding banks generally occur in isolated sections at knick
points from LWD. Typical eroding streambank conditions are depicted in Figure 4-23 and
sediment loading results are provided in Table 4-17.
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Table 4-17. Sediment loading results for Uncle Sam Gulch.
Sediment Loading Source (%0)
e | ersn | VO | U | Z | Coadper [T T
Banks | Rating Bank | (ongyr) | tation g | Natural | Other
Slow 8 moderate 3.9 1.7 30.0 30.0 17.7 22.3
U0V | Adtive | 0 0.0 0.0 0.0 0.0 0.0 0.0
Total 8 moderate 3.9 1.7 30.0 30.0 17.7 22.3

4.3 Sediment Loading Results by Reach Type

The following sections provide sediment loading results organized by reach type. Data provided
includes sediment load per 1000 feet for each bank type (active, slow and total) and the dominant
influence (anthropogenic or natural). If <75% of the bank erosion-influenced load was attributed
to natural sources, the load is considered to be anthropogenically influenced.

4.3.1 Sediment Loading Results for Reach Type MR-0-2-U

Three sites were sampled of reach type MR-0-2-U. This reach type is in the Middle Rockies
Ecoregion, has low valley slope (<2%), and includes 2" order streams within unconfined
valleys. Loading results are provided below in Table 4-18.

Table 4-18. Sediment loading results for reach type MR-0-2-U.

Mean BEHI Rating P_ercent O.f ) TOt?)Ie?eldOI(r)%eE;ekoad
Reach ID with Eroding Bank (Tons/Year)
Slow Active | Total | Slow | Active | Total | Slow | Active | Total
BASI 08-02 moderate high high | 0.8 3.3 4.1 0.2 7.4 7.6
BISO 04-02 high high | high | 9.5 2.4 119 | 87 1.6 10.3
LOWL 08-01 high high | 8.4 0.0 8.4 7.9 0.0 7.9
Reach Type Average moderate | high | high | 6.2 1.9 8.1 5.6 3.0 8.6
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4.3.2 Sediment Loading Results for Reach Type MR-0-3-U

Four reaches were sampled of reach type MR-0-3-U. This reach type is in the Middle Rockies
Ecoregion, has low valley slope (<2%), and includes 3" order streams within unconfined valleys.
Loading results are provided below in Table 4-19.

Table 4-19. Sediment loading results for reach type MR-0-3-U.

Total Sediment Load

Percent of Reach per 1000 Feet

Mean BEHI Rating

Reach ID with Eroding Bank (Tons/Year)
Slow Active | Total Slow | Active | Total | Slow | Active | Total
BASI 15-02 moderate | high high 2.2 7.8 100 | 11 219 | 23.0
BISO 11-01 moderate | high high 2.6 10.4 130 | 15 19.1 20.6
LBLR 37-01 moderate | high | moderate | 7.9 2.2 10.0 | 16.1 9.4 255
MUSK 22-08 moderate moderate | 17.7 0.0 177 | 6.1 0.0 6.1

Reach Type Average | moderate | high high 7.6 5.1 12.7 | 6.2 12.6 18.8

4.3.3 Sediment Loading Results for Reach Type MR-0-4-U

Five reaches were sampled of reach type MR-0-4-U, all on the Boulder River. This reach type is
in the Middle Rockies Ecoregion, has low valley slope (<2%), and includes 4™ order streams
within unconfined valley types. Loading results are provided below in Table 4-20.

Table 4-20. Sediment loading results for reach type MR-0-4-U.
Mean BEHI Rating F_’ercent O.f ) TOt?JIefefol(r)?)eIQZelzoad
Reach ID with Eroding Bank (Tons/Year)

Slow Active Total Slow | Active | Total | Slow | Active | Total

BLDR 12-04 moderate moderate | 0.6 0.0 0.6 0.3 0.0 0.3
BLDR 13-04 moderate high moderate | 1.0 15.8 16.8 | 0.6 36.5 37.0
BLDR 13-10 moderate | moderate | 0.0 41.3 | 413 | 00 27.9 27.9
BLDR 13-23 moderate high high 1.6 308 | 324 | 0.8 78.8 | 79.6
BLDR 13-33 moderate high high 6.2 325 | 387 | 6.7 65.3 | 72.0
Reach Type Average | moderate high moderate | 1.9 24.1 26.0 | 1.7 41.7 43.4

4.3.4 Sediment Loading Results for Reach Type MR-2-1-C
One site was sampled of reach type MR-2-1-C. This reach type is in the Middle Rockies

Ecoregion, has moderate valley slope (2-4%), and includes 1% order streams within confined
valleys. Loading results are provided below in Table 4-21.
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Table 4-21. Sediment loading results for reach type MR-2-1-C.

Percent of Reach Total Sediment Load
Mean BEHI Rating . . per 1000 Feet
Reach ID with Eroding Bank (Tons/Year)
Slow Active Total Slow | Active | Total | Slow | Active | Total
NURS 07-01 moderate moderate | 2.4 0.0 2.4 0.4 0.0 0.4
Reach Type Average | moderate moderate | 2.4 0.0 2.4 0.4 0.0 0.4

4.3.5 Sediment Loading Results for Reach Type MR-2-1-U

One site was sampled of reach type MR-2-1-U. This reach type is in the Middle Rockies
Ecoregion, has moderate valley slope (2-4%), and includes 1* order streams within unconfined
valley types. Loading results are provided below in Table 4-22.

Table 4-22. Sediment loading results for reach type MR-2-1-U.

Mean BEHI Rating

Percent of Reach

Total Sediment Load
per 1000 Feet

Reach ID with Eroding Bank (Tons/Year)
Slow Active Total Slow | Active | Total | Slow | Active | Total
USGU 10-01 moderate moderate | 3.9 0.0 3.9 1.7 0.0 1.7
Reach Type Average | moderate moderate | 3.9 0.0 3.9 1.7 0.0 1.7

4.3.6 Sediment Loading Results for Reach Type MR-2-2-U

Two sites were sampled of reach type MR-2-2-U. This reach type is in the Middle Rockies
Ecoregion, has moderate valley slope (2-4%), and includes 2" order streams within unconfined
valley types. Loading results are provided below in Table 4-23.

Table 4-23. Sediment loading results for reach type MR-2-2-U.

Percent of Reach Total Sediment Load
Mean BEHI Rating . . per 1000 Feet
Reach ID with Eroding Bank (Tons/Year)
Slow Active Total Slow | Active | Total | Slow | Active | Total
CATA 18-01 moderate moderate | 0.9 0.0 0.9 0.6 0.0 0.6
MUSK 18-01-02 low moderate | moderate 3.1 2.8 5.9 0.6 1.8 2.3
Reach Type Average | moderate | moderate | moderate | 2.0 1.4 3.4 0.6 0.9 1.5
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4.3.7 Sediment Loading Results for Reach Type MR-2-3-C

Two reaches were sampled of reach type MR-2-3-C. This reach type is in the Middle Rockies
Ecoregion, has moderate valley slope (2-4%), and includes 3" order streams within confined
valley types. Loading results are provided below in Table 4-24.

Table 4-24. Sediment loading results for reach type MR-2-3-C.
Total Sediment Load
Mean BEHI Rating F_’ercent O.f e per 1000 Feet
Reach ID with Eroding Bank (Tons/Year)

Slow Active Total Slow | Active | Total | Slow | Active | Total

ELKH 23-01 moderate moderate | 2.6 0.0 2.6 1.6 0.0 1.6

LBLR 32-01 low low 7.5 0.0 7.5 1.6 0.0 1.6

Reach Type Average | moderate moderate | 5.0 0.0 5.0 1.6 0.0 1.6

4.3.8 Sediment Loading Results for Reach Type MR-2-3-U

One reach was sampled of reach type MR-2-3-U. This reach type is in the Middle Rockies
Ecoregion, has moderate valley slope (2-4%), and includes 3 order streams within unconfined
valley types. Loading results are provided below in Table 4-25.

Table 4-25. Sediment loading results for reach type MR-2-3-U.

Percent of Reach Total Sediment Load

Mean BEHI Rating

per 1000 Feet

Reach ID with Eroding Bank (Tons/Year)
Slow | Active Total Slow | Active | Total | Slow | Active | Total
ELKH 28-01 moderate | moderate | 0.0 8.7 8.7 0.0 8.6 8.6
Reach Type Average moderate | moderate | 0.0 8.7 8.7 0.0 8.6 8.6

4.3.9 Sediment Loading Results for Reach Type MR-4-2-C

One reach was sampled of reach type MR-4-2-C. This reach type is in the Middle Rockies
Ecoregion, has steep valley slope (4-10%), and includes 2" order streams within confined valley
types. Loading results are provided below in Table 4-26.

Table 4-26. Sediment loading results for reach type MR-4-2-C.

Mean BEHI Rating

Percent of Reach

Total Sediment Load
per 1000 Feet

Reach ID with Eroding Bank (Tons/Year)
Slow | Active Total Slow | Active | Total | Slow | Active | Total
NFLB 42-01 moderate | moderate | 0.0 4.5 4.5 0.0 2.8 2.8
Reach Type Average moderate | moderate | 0.0 4.5 4.5 0.0 2.8 2.8
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4.3.10 Sediment Loading Results for Reach Type MR-4-2-U

Three reaches were sampled of reach type MR-4-2-U. This reach type is in the Middle Rockies
Ecoregion, has steep valley slope (4-10%), and includes 2" order streams within unconfined
valley types. Loading results are provided below in Table 4-27.

Table 4-27. Sediment loading results for reach type MR-4-2-U.
Total Sediment Load
Mean BEHI Rating Wﬁfgcé?écﬂaR?;Ek per 1000 Feet
Reach ID g (Tons/Year)
Slow Active Total Slow | Active | Total | Slow | Active | Total
HIOR 09-01 high high 0.0 0.6 0.6 0.0 1.3 1.3
HIOR 15-01 moderate | moderate | moderate | 3.8 1.0 4.8 1.2 0.2 1.4
MCCA 22-01 high high high 12.0 5.0 17.0 | 14.0 4.6 18.6
Reach Type Average | moderate high high 5.3 2.2 7.5 5.1 2.0 7.1
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Attachment A — Figure 2 Legend
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ATTACHMENT B - Field Data Sheets



Aerial Stratification Data
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Basin Creek 08-02 BASI 08-02 17ai 2 V] <2 MR-0-2-U [STREAM ORDER FOREST ROAD MATURE CONIFEROUS |MATURE CONIFEROUS | 5840
Basin Creek 15-02 BASI 15-02 17ai 3 U <2 MR-0-3-U [STREAM ORDER FOREST FOREST MATURE CONIFEROUS |MATURE CONIFEROUS | 1820
Bison Creek 04-02 BISO 04-02 17ai 2 U <2 MR-0-2-U [SAME AS ABOVE LAKE HAY/PASTURE HAY/PASTURE GRASS GRASS 15601
Bison Creek 11-01 BISO 11-01 17ai 3 U <2 MR-0-3-U |GRADIENT ROAD ROAD SHRUBS SHRUBS 6191
Boulder River 12-04 BLDR 12-04 17ai 4 U <2 MR-0-4-U [STREAM ORDER ROAD ROAD SHRUBS SHRUBS 34322
Boulder River 13-04 BLDR 13-04 17w | 17ai 4 U <2 MR-0-4-U [ECOREGION HAY/PASTURE HAY/PASTURE GRASS GRASS 11603
Boulder River 13-10 BLDR 13-10 17w | 17ai 4 U <2 MR-0-4-U [ECOREGION HAY/PASTURE HAY/PASTURE SHRUBS SHRUBS 13771
Boulder River 13-23 BLDR 13-23 17w | 17ai 4 U <2 MR-0-4-U [ECOREGION HAY/PASTURE HAY/PASTURE SHRUBS SHRUBS 8815
Boulder River 13-33 BLDR 13-33 17w | 17ai 4 U <2 MR-0-4-U [ECOREGION HAY/PASTURE HAY/PASTURE MATURE DECIDUOUS MATURE DECIDUOUS 7426
Cataract Creek 18-01 CATA 18-01 17ai 2 U 2-<4 | MR-2-2-U |GRADIENT FOREST FOREST MATURE CONIFEROUS |MATURE CONIFEROUS | 1756
Elkhorn Creek 23-01 ELKH 23-01 17ai 3 C 2-<4 | MR-2-3-C |GRADIENT FOREST ROAD MATURE CONIFEROUS |GRASS 1396
Elkhorn Creek 28-01 ELKH 28-01 17y | 17ai 3 U 2-<4 | MR-2-3-U |GRADIENT ROAD RANGE SHRUBS SHRUBS 8725
High Ore Creek 09-01 HIOR 09-01 17ai 2 U 4-10 | MR-4-2-U [STREAM ORDER FOREST ROAD MATURE CONIFEROUS |MATURE CONIFEROUS | 2078
High Ore Creek 15-01 HIOR 15-01 17ai 2 V] 4-10 | MR-4-2-U [CONFINEMENT ROAD FOREST MATURE CONIFEROUS |MATURE CONIFEROUS | 4744
Little Boulder River 32-01 LBLR 32-01 17ai 3 C 2-<4| MR-2-3-C |CONFINEMENT ROAD FOREST MATURE CONIFEROUS |MATURE CONIFEROUS | 3751
Little Boulder River 37-01 LBLR 37-01 17ai 3 U <2 MR-0-3-U |GRADIENT ROAD FOREST SHRUBS SHRUBS 4479
Lowland Creek 08-01 LOWL 08-01 17ai 2 U <2 MR-0-2-U |STREAM ORDER ROAD FOREST GRASS GRASS 3216
McCarty Creek 22-01 MCCA 22-01 | 17w | 17ai 2 U 4-10 | MR-4-2-U |GRADIENT FOREST RANGE MATURE DECIDUOUS MATURE DECIDOUOUS | 2893
Muskrat Creek 18-01 MUSK 18-01 | 17w | 17ai 2 U 2-<4| MR-2-2-U |GRADIENT FOREST ROAD GRASS GRASS 757
Muskrat Creek 22-08 MUSK 22-08 | 17w | 17ai 3 U <2 MR-0-3-U |STREAM ORDER RANGE HAY/PASTURE GRASS GRASS 5544
Little Boulder River, North Fork | 42-01 NFLB 42-01 17ai 2 C 4-10 | MR-4-2-C |GRADIENT ROAD FOREST MATURE CONIFEOUS MATURE CONIFEROUS | 2354
Nursery Creek 07-01 NURS 07-01 17w 1 C 2-<4| MR-2-1-C |GRADIENT HARVEST/FIRE HARVEST/FIRE GRASS GRASS 1114
Uncle Sam Gulch 10-01 USGU 10-01 17ai 1 U 2-<4| MR-2-1-U |GRADIENT FOREST FOREST MATURE CONIFEROUS [MATURE CONIFEROUS | 1195




Site Information

Existing Estimated Downstream Upstream Site Field

Stream Reach ID Date R Stream Potential Downstream End Upstre_am End Length Slope CalllcuIaFed

Type Type Stream Type Srel e Longitude el LEGLee Longitude (Feet) (Percent) Sinuosity
Basin Creek BASI 08-02 09/01/10 | MR-0-2-U B4 B4 46.38491 -112.33311 46.38672 -112.33081 1000 3.0 1.1
Bison Creek BASI 15-02 09/01/10 | MR-0-3-U B4 B4 46.34250 -112.33901 46.34367 -112.33990 1000 2.0 2.1
Bison Creek BISO 04-02 08/31/10 | MR-0-2-U E5 E5 46.10108 -112.40875 46.09958 -112.40974 1000 0.5 1.7
Bison Creek BISO 11-01 08/31/10 | MR-0-3-U B4 c4 46.21615 -112.34830 46.21418 -112.34857 1000 2.3 1.4
Boulder River BLDR 12-04 09/01/10 | MR-0-4-U F4 Cc4 46.25748 -112.18534 46.25946 -112.18952 1500 2.0 1.2
Boulder River BLDR 13-04 09/07/10 | MR-0-4-U C4 C4 46.19402 -112.07522 46.19649 -112.07695 1500 1.8 1.5
Boulder River BLDR 13-10 09/08/10 | MR-0-4-U c4 c4 46.11440 -111.91971 46.11618 -111.92218 1500 1.8 1.7
Boulder River BLDR 13-23 09/10/10 | MR-0-4-U C4 C4 46.99763 -111.88619 46.99916 -111.88312 2000 15 2.1
Boulder River BLDR 13-33 09/10/10 | MR-0-4-U c4 c4 45.89354 -111.93216 45.89744 -111.93298 2000 1.0 1.4
Cataract Creek CATA 18-01 09/02/10 | MR-2-2-U B4 B4 46.30839 -112.25232 46.31019 -112.25045 1000 3.5 1.2
Elkhorn Creek ELKH 23-01 09/09/10 | MR-2-3-C B4 B4 46.24644 -111.97005 46.24807 -111.96755 1000 2.5 1.2
Elkhorn Creek ELKH 28-01 09/09/10 | MR-2-3-U B4 B4 46.22431 -111.97269 46.22651 -111.97335 1000 2.5 1.2
High Ore Creek HIOR 09-01 09/09/10 | MR-4-2-U C4b C4b 46.29639 -112.19476 46.29734 -112.19394 500 2.5 1.2
High Ore Creek HIOR 15-01 09/02/10 | MR-4-2-U E4b B4 46.26786 -112.20482 46.26947 -112.20480 500 4.0 1.0
Little Boulder River LBLR 32-01 09/03/10 | MR-2-3-C B4 B4 46.18256 -112.17122 46.18152 -112.17431 1000 3.0 1.2
Little Boulder River LBLR 37-01 09/03/10 | MR-0-3-U F4 C4 46.19542 -112.13231 46.19370 -112.13413 1000 1.8 1.3
Lowland Creek LOWL 08-01 08/31/10 | MR-0-2-U c4 c4 46.15639 -112.46110 46.15517 -112.46252 1000 1.3 1.7
McCarty Creek MCCA 22-01 09/07/10 | MR-4-2-U| B5/G5 B4 46.22895 -112.06711 46.22999 -112.06657 500 4.0 1.2
Muskrat Creek MUSK 18-01-02 | 09/08/10 | MR-2-2-U B4 B4 46.30081 -112.03442 46.30224 -112.03241 1000 2.5 1.4
Muskrat Creek MUSK 22-08 09/07/10 | MR-0-3-U c4 E4 46.22889 -112.09052 46.23153 -112.08995 1000 0.5 1.0
North Fork Little Boulder River NFLB 42-01 09/03/10 | MR-4-2-C Bda A4 46.19537 -112.14173 46.19726 -112.14331 1000 5.0 1.3
Nursery Creek NURS 07-01 09/08/10 | MR-2-1-C E5b B4 46.30826 -112.03240 46.30946 -112.03243 500 2.5 1.1
Uncle Sam Guich USGU 10-01 09/02/10 | MR-2-1-U C4b B4 46.32258 -112.25100 46.32459 -112.25260 1000 2.5 1.2




Channel Cross Section Data

Reach . . e erss» L] Wi § Maximum | Floodprone |Entrenchment
Reach ID Date e Cell Latitude |Longitude | Feature Chgnnel Sectional Mean Dep.th Depth Width Ratio
Width Area Depth Ratio

BASI 08-02 09/01/10 | MR-0-2-U 1 46.38497 | -112.33308 rifile 14.4 13.2 0.9 15.7 1.3 20.4 1.4
BASI 08-02 09/01/10 | MR-0-2-U 2 46.38542 | -112.33251 rifile 19.0 12.9 0.7 27.9 11 33.0 1.7
BASI 08-02 09/01/10 | MR-0-2-U 3 46.38479 | -112.33171 riffle 23.3 14.3 0.6 37.9 1.2 60.3 2.6
BASI 08-02 09/01/10 | MR-0-2-U 4 46.38634 | -112.33134 riffle 19.0 9.3 0.5 38.8 1.3 61.0 3.2
BASI 08-02 09/01/10 | MR-0-2-U 5 46.38664 | -112.33099 riffle 22.0 14.3 0.7 33.8 1.2 40.0 1.8
BASI 15-02 09/01/10 | MR-0-3-U 1 46.34252 | -112.33906 riffle 385 37.1 1.0 40.0 1.5 63.5 1.6
BASI 15-02 09/01/10 | MR-0-3-U 2 46.34287 | -112.33932 riffle 25.4 33.3 1.3 19.4 1.6 225.9 8.9
BASI 15-02 09/01/10 | MR-0-3-U 3 46.34314 | -112.33972 riffle 39.0 318 0.8 47.8 1.7 53.0 1.4
BASI 15-02 09/01/10 | MR-0-3-U 4 46.34308 | -112.34003 riffle 37.5 35.2 0.9 40.0 1.4 297.5 7.9
BASI 15-02 09/01/10 | MR-0-3-U 5 46.34343 | -112.33994 riffle 30.5 35.9 1.2 25.9 1.8 56.5 1.9
BISO 04-02 08/31/10 | MR-0-2-U 1 46.10104 | -112.40881 rifle 8.7 13.8 1.6 55 1.9 93.7 10.8
BISO 04-02 08/31/10 | MR-0-2-U 2 46.10045 | -112.40938 riffle 6.3 10.4 1.6 3.8 2.1 54.3 8.6
BISO 04-02 08/31/10 | MR-0-2-U 3 46.10026 | -112.40948 riffle 6.8 9.8 1.4 4.7 1.9 215.8 317
BISO 04-02 08/31/10 | MR-0-2-U 4 46.09990 | -112.40926 riffle 7.6 11.2 1.5 5.1 2.0 267.6 35.2
BISO 04-02 08/31/10 | MR-0-2-U 5 46.09979 | -112.40958 riffle 10.5 13.0 1.2 8.5 1.6 250.5 23.9
BISO 11-01 08/31/10 | MR-0-3-U 1 46.21615 | -112.34816 riffle 23.2 31.2 1.3 17.3 2.2 32.2 1.4
BISO 11-01 08/31/10 | MR-0-3-U 2 46.21536 | -112.34827 riffle 22.8 32.6 1.4 15.9 2.0 33.8 15
BISO 11-01 08/31/10 | MR-0-3-U 3 46.21495 | -112.34800 riffle 22.4 33.9 15 14.8 2.4 35.4 1.6
BISO 11-01 08/31/10 | MR-0-3-U 4 46.21448 | -112.34821 riffle 22.0 31.8 1.4 15.2 2.2 42.0 1.9
BISO 11-01 08/31/10 | MR-0-3-U 5 46.21425 | -112.34840 riffle 26.0 31.5 1.2 215 2.1 40.0 15
BLDR 12-04 09/01/10 | MR-0-4-U 1 46.25753 | -112.18541 riffle 64.0 111.9 1.7 36.6 2.3 79.0 1.2
BLDR 12-04 09/01/10 | MR-0-4-U 2 46.25750 | -112.18536 riffle 76.6 113.8 15 51.6 2.0 86.6 1.1
BLDR 12-04 09/01/10 | MR-0-4-U 3 46.25912 [ -112.18721 riffle 48.0 99.0 21 23.3 2.5 64.0 13
BLDR 12-04 09/01/10 | MR-0-4-U 4 46.25918 | -112.18759 rifile 55.2 76.9 1.4 39.6 21 105.2 1.9
BLDR 12-04 09/01/10 | MR-0-4-U 5 46.25944 | -112.18864 rifile 69.0 111.8 1.6 42.6 2.7 132.0 1.9
BLDR 13-04 09/07/10 | MR-0-4-U 1 46.19411 | -112.07543 riffle 58.0 96.2 1.7 35.0 25 262.0 4.5
BLDR 13-04 09/07/10 | MR-0-4-U 2 46.19501 | -112.07580 riffle 58.0 97.6 1.7 34.5 2.6 124.5 2.1
BLDR 13-04 09/07/10 | MR-0-4-U 4 46.19617 | -112.07590 riffle 55.0 94.9 1.7 31.9 2.3 335.0 6.1
BLDR 13-04 09/07/10 | MR-0-4-U 5 46.19632 | -112.07696 riffle 84.5 118.0 1.4 60.5 2.5 344.5 4.1
BLDR 13-10 09/08/10 | MR-0-4-U 1 46.11453 | -111.91987 riffle 70.0 85.2 1.2 57.5 1.9 97.0 1.4
BLDR 13-10 09/08/10 | MR-0-4-U 2 46.11474 | -111.92073 rifile 76.0 90.1 1.2 64.1 2.4 476.0 6.3
BLDR 13-10 09/08/10 | MR-0-4-U 4 46.11593 | -111.92179 riffle 81.0 95.0 1.2 69.0 2.0 481.0 5.9
BLDR 13-10 09/08/10 | MR-0-4-U 5 46.11605 | -111.92231 rifile 75.0 68.9 0.9 81.7 1.9 475.0 6.3
BLDR 13-23 09/10/10 | MR-0-4-U 1 45.99785 | -111.88647 riffle 79.0 134.6 1.7 46.4 3.1 339.0 4.3
BLDR 13-23 09/10/10 | MR-0-4-U 2 45.99810 | -111.88521 riffle 45.0 122.5 2.7 16.5 4.2 445.0 9.9
BLDR 13-23 09/10/10 | MR-0-4-U 3 45.99786 | -111.88447 riffle 48.0 121.3 25 19.0 3.7 448.0 9.3
BLDR 13-23 09/10/10 | MR-0-4-U 4 45.99815 | -111.88293 riffle 73.0 123.0 1.7 43.3 31 228.0 3.1
BLDR 13-23 09/10/10 | MR-0-4-U 5 45.,99920 | -111.88317 riffle 66.0 126.9 1.9 34.3 3.8 466.0 7.1
BLDR 13-33 09/10/10 | MR-0-4-U 1 45.89373 | -111.93190 riffle 75.0 136.9 1.8 41.1 2.4 77.0 1.0
BLDR 13-33 09/10/10 | MR-0-4-U 2 45.89496 | -111.93178 riffle 75.0 117.0 1.6 48.1 21 109.0 15
BLDR 13-33 09/10/10 | MR-0-4-U 4 45.89621 | -111.93340 riffle 68.0 150.3 2.2 30.8 31 168.0 25
BLDR 13-33 09/10/10 | MR-0-4-U 5 45.89727 | -111.93317 riffle 64.0 128.9 2.0 31.8 2.9 174.0 2.7
CATA 18-01 09/02/10 | MR-2-2-U 1 46.30837 | -112.25205 riffle 40.0 42.8 11 37.4 2.3 55.0 1.4
CATA 18-01 09/02/10 | MR-2-2-U 2 46.30892 | -112.25102 riffle 233 35.6 1.5 15.2 2.3 40.3 1.7
CATA 18-01 09/02/10 | MR-2-2-U 3 46.30893 | -112.25081 riffle 317 46.9 15 21.4 21 48.7 15
CATA 18-01 09/02/10 | MR-2-2-U 5 46.30995 | -112.25032 riffle 32.2 43.0 1.3 24.1 2.4 49.2 15
ELKH 23-01 09/09/10 | MR-2-3-C 1 46.24647 | -111.96993 riffle 14.8 17.1 1.2 12.8 1.7 94.8 6.4
ELKH 23-01 09/09/10 | MR-2-3-C 2 46.24696 | -111.96943 riffle 24.0 18.4 0.8 314 1.9 99.0 4.1
ELKH 23-01 09/09/10 | MR-2-3-C 3 46.24715 | -111.96901 riffle 16.7 20.0 1.2 13.9 2.1 30.7 1.8
ELKH 23-01 09/09/10 | MR-2-3-C 4 46.24750 | -111.96822 riffle 15.5 18.3 1.2 13.1 1.7 335 2.2
ELKH 23-01 09/09/10 | MR-2-3-C 5 46.24780 | -111.96786 riffle 16.0 16.7 1.0 15.3 1.7 32.0 2.0




Channel Cross Section Data

Reach . . e C“?SS» L] Wi § Maximum | Floodprone |Entrenchment
Reach ID Date e Cell Latitude |Longitude | Feature Chgnnel Sectional Mean Dep.th Depth Width Ratio
Width Area Depth Ratio

ELKH 28-01 09/09/10 | MR-2-3-U 2 46.22473 | -111.97313 rifile 14.8 20.1 1.4 10.9 1.9 23.8 1.6
ELKH 28-01 09/09/10 | MR-2-3-U 3 46.22530 | -111.97335 rifile 24.0 27.1 1.1 21.2 1.9 30.0 1.3
ELKH 28-01 09/09/10 | MR-2-3-U 4 46.22589 | -111.97293 rifile 19.0 21.9 1.2 16.5 2.1 31.0 1.6
ELKH 28-01 09/09/10 | MR-2-3-U 5 46.22589 | -111.97293 riffle 20.0 24.4 1.2 16.4 1.9 41.0 21
HIOR 09-01 09/09/10 | MR-4-2-U 1 46.29642 | -112.19467 riffle 9.7 5.2 0.5 18.0 1.1 21.2 2.2
HIOR 09-01 09/09/10 | MR-4-2-U 2 46.29670 | -112.19432 riffle 10.0 6.3 0.6 15.9 1.0 26.5 2.7
HIOR 09-01 09/09/10 | MR-4-2-U 3 46.29676 | -112.19416 riffle 10.0 5.8 0.6 17.2 11 24.0 2.4
HIOR 09-01 09/09/10 | MR-4-2-U 4 46.29700 | -112.19392 riffle 5.6 4.5 0.8 7.0 15 13.6 2.4
HIOR 09-01 09/09/10 | MR-4-2-U 5 46.29727 | -112.19393 riffle 7.7 4.9 0.6 12.1 11 17.7 23
HIOR 15-01 09/02/10 | MR-4-2-U 1 46.26781 | -112.20490 rifle 5.0 3.7 0.7 6.8 1.0 21.0 4.2
HIOR 15-01 09/02/10 | MR-4-2-U 2 46.26859 | -112.20454 riffle 55 3.9 0.7 7.9 1.1 9.5 1.7
HIOR 15-01 09/02/10 | MR-4-2-U 3 46.26882 | -112.20504 riffle 4.8 35 0.7 6.7 11 15.8 3.3
HIOR 15-01 09/02/10 | MR-4-2-U 4 46.26884 | -112.20480 riffle 6.0 3.6 0.6 10.1 0.9 22.0 3.7
HIOR 15-01 09/02/10 | MR-4-2-U 5 46.26916 | -112.20487 riffle 4.4 3.5 0.8 5.6 11 22.4 5.1
LBLR 32-01 09/03/10 | MR-2-3-C 1 46.18246 | -112.17119 riffle 24.5 29.3 1.2 20.5 1.7 41.5 1.7
LBLR 32-01 09/03/10 | MR-2-3-C 2 46.18238 | -112.17239 riffle 15.6 22.5 1.4 10.8 2.2 21.6 1.4
LBLR 32-01 09/03/10 | MR-2-3-C 3 46.18208 | -112.17278 riffle 23.0 28.2 1.2 18.8 19 43.0 1.9
LBLR 32-01 09/03/10 | MR-2-3-C 4 46.18151 | -112.17349 riffle 19.5 24.0 1.2 15.9 1.9 28.0 1.4
LBLR 32-01 09/03/10 | MR-2-3-C 5 46.18148 | -112.17426 riffle 18.9 27.7 1.5 12.9 24 44.9 2.4
LBLR 37-01 09/03/10 | MR-0-3-U 1 46.19541 | -112.13235 rifle 21.4 23.1 11 19.8 1.7 30.4 1.4
LBLR 37-01 09/03/10 | MR-0-3-U 2 46.19476 | -112.13314 rifile 23.0 26.7 1.2 19.8 1.7 31.0 1.3
LBLR 37-01 09/03/10 | MR-0-3-U 3 46.19446 | -112.13327 rifile 18.0 37.6 21 8.6 1.9 35.0 1.9
LBLR 37-01 09/03/10 | MR-0-3-U 4 46.19420 | -112.13370 riffle 25.0 27.2 11 23.0 2.1 46.0 1.8
LBLR 37-01 09/03/10 | MR-0-3-U 5 46.19402 | -112.13412 riffle 20.2 29.7 15 13.7 1.9 25.2 1.2
LOWL 08-01 08/31/10 | MR-0-2-U 1 46.15632 | -112.46108 riffle 10.8 9.6 0.9 12.1 1.4 130.8 12.1
LOWL 08-01 08/31/10 | MR-0-2-U 2 46.15602 | -112.46175 riffle 10.4 8.5 0.8 12.7 1.4 82.4 7.9
LOWL 08-01 08/31/10 | MR-0-2-U 3 46.15586 | -112.46164 riffle 11.0 10.2 0.9 11.8 15 83.0 7.5
LOWL 08-01 08/31/10 | MR-0-2-U 4 46.15564 | -112.46190 riffle 16.2 14.2 0.9 185 1.2 56.2 3.5
LOWL 08-01 08/31/10 | MR-0-2-U 5 46.15540 | -112.46229 riffle 11.2 7.6 0.7 16.5 1.3 151.2 13.5
MCCA 22-01 09/07/10 | MR-4-2-U 1 46.22900 | -112.06759 rifle 4.0 1.7 0.4 9.3 0.7 8.6 2.2
MCCA 22-01 09/07/10 | MR-4-2-U 2 46.22919 | -112.06732 riffle 2.7 1.1 0.4 6.4 0.8 5.1 1.9
MCCA 22-01 09/07/10 | MR-4-2-U 3 46.22956 | -112.06702 riffle 3.2 1.9 0.6 53 0.8 53 1.7
MCCA 22-01 09/07/10 | MR-4-2-U 4 46.22966 | -112.06699 riffle 3.0 1.8 0.6 5.1 0.7 3.5 1.2
MCCA 22-01 09/07/10 | MR-4-2-U 5 46.22992 | -112.06662 riffle 3.0 1.6 0.5 5.7 0.7 6.2 21
MUSK 18-01-02 09/08/10 | MR-2-2-U 1 46.30082 | -112.03436 riffle 125 13.8 11 11.3 15 22.5 1.8
MUSK 18-01-02 09/08/10 | MR-2-2-U 2 46.30122 | -112.03417 riffle 16.5 16.3 1.0 16.7 1.4 28.5 1.7
MUSK 18-01-02 09/08/10 | MR-2-2-U 3 46.30155 | -112.03367 rifle 15.0 14.7 1.0 15.3 1.6 24.0 1.6
MUSK 18-01-02 09/08/10 | MR-2-2-U 4 46.30186 | -112.03000 riffle 12.5 12.5 1.0 12.5 1.6 116.5 9.3
MUSK 18-01-02 09/08/10 | MR-2-2-U 5 46.30227 | -112.03268 riffle 11.3 10.7 0.9 11.9 1.6 76.3 6.8
MUSK 22-08 09/07/10 | MR-0-3-U 1 46.22893 | -112.09051 riffle 14.7 18.0 1.2 12.0 1.9 44.7 3.0
MUSK 22-08 09/07/10 | MR-0-3-U 2 46.22951 | -112.09013 riffle 15.2 14.0 0.9 16.4 15 33.7 22
MUSK 22-08 09/07/10 | MR-0-3-U 3 46.23025 | -112.09007 riffle 13.6 14.8 11 12,5 15 31.6 23
MUSK 22-08 09/07/10 | MR-0-3-U 5 46.23112 | -112.09004 riffle 14.0 13.0 0.9 15.1 15 44.0 3.1
NFLB 42-01 09/03/10 | MR-4-2-C 1 46.19553 | -112.14189 riffle 22.0 21.8 1.0 22.2 11 32.0 15
NFLB 42-01 09/03/10 | MR-4-2-C 2 46.19579 | -112.14221 riffle 17.6 18.8 1.1 16.5 1.6 23.6 1.3
NFLB 42-01 09/03/10 | MR-4-2-C 3 46.19608 | -112.14257 riffle 14.5 18.3 1.3 11.5 2.2 46.5 3.2
NFLB 42-01 09/03/10 | MR-4-2-C 5 46.19697 | -112.14337 riffle 20.2 22.3 11 18.3 1.6 40.2 2.0
NURS 07-01 09/08/10 | MR-2-1-C 1 46.30841 | -112.03241 riffle 3.8 2.2 0.6 6.7 0.9 17.8 4.7
NURS 07-01 09/08/10 | MR-2-1-C 2 46.30860 | -112.03242 rifile 2.8 1.7 0.6 4.7 1.0 31.8 11.4
NURS 07-01 09/08/10 | MR-2-1-C 3 46.30899 | -112.03237 rifile 3.0 15 0.5 6.0 1.0 12.0 4.0
NURS 07-01 09/08/10 | MR-2-1-C 4 46.30925 | -112.03238 riffle 5.0 2.4 0.5 10.6 0.9 24.0 4.8
NURS 07-01 09/08/10 | MR-2-1-C 5 46.30945 | -112.03239 riffle 55 2.4 0.4 12.8 0.7 18.5 3.4
USGU 10-01 09/02/10 | MR-2-1-U 1 46.32273 | -112.25109 riffle 10.6 10.4 1.0 10.8 1.3 37.6 35
USGU 10-01 09/02/10 | MR-2-1-U 2 46.32319 | -112.25169 riffle 12.0 9.5 0.8 15.2 1.2 55.0 4.6
USGU 10-01 09/02/10 | MR-2-1-U 3 46.32323 | -112.25211 riffle 10.1 8.1 0.8 12.6 11 13.6 1.3
USGU 10-01 09/02/10 | MR-2-1-U 4 46.32410 | -112.25212 riffle 12.8 10.0 0.8 16.4 1.4 218.8 17.1
USGU 10-01 09/02/10 | MR-2-1-U 5 46.32417 | -112.25223 riffle 15.4 10.2 0.7 23.2 1.4 33.4 2.2




Riffle Substrate Data

Reach 1D bate | Reach | <oy | Riffle Pebble g)’ﬁ':t EZ:’Cbe'st CFET:I EZ:’Cbe'Et Riffle Grid Toss | Riffle Stability
Type Count D50 - . Percent <6mm Index
BASI08-02 | 09/01/10 |MRO2-U| 1 31 3 9 1
BASI08-02 | 00/01/10 |[MRO2-U| 2 51 7 16
BASI0802 | 09/0V/10 |[MRO2-U| 3 31 5 14 1
BASI0802 | 09/01/10 |[MRO2-U| 5 33 5 15 5
BASI1502 | 00/0/10 [MRO3U| 1 32 4 11 3 96
BASI1502 | 00/0/10 [MRO3U| 2 46 4 8
BASI1502 | 00/0/10 [MRO3U| 3 29 3 7 3
BASI1502 | 00/0U10 [MR0O3-U| 5 42 8 16 4
BISO 0402 | 08/3U/10 [MR0-2-U| 1 3 28 94 100
BISO 0402 | 08/31/10 |[MR0O2U| 2 2 30 100
BISO 0402 | 08/31/10 |[MR0O2U| 3 2 50 100 100
BISO 0402 | 08/31/10 |[MR02U| &5 3 10 90 100
BISO 11.01 | 08/31/10 [MR03U| 1 50 5 14 3
BISO 1101 | 08/31/10 [MR03U| 2 60 2 12
BISO 11.01 | 08/3U/10 [MR03U| 3 23 17 28 5
BISO 11.01 | 08/3U/10 |[MR0-3U| 5 52 7 21 3
BLDR 12-04 | 09/01/10 |MR0-4-U| 1 38 9 20
BLDR 12-04 | 09/01/10 |MR0-4-U| 2 68 4 11
BLDR 12:04 | 09/01/10 |MR04-U| 3 51 9 14
BLDR 1204 | 09/01/10 |MR04-U| 5 110 1 1 15
BLDR 13-04 | 09/07/10 |MR04-U| 1 52 11 23 22
BLDR 13-04 | 09/07/10 |MR04-U| 3 42 10 21 67
BLDR 13-04 | 09/07/10 |MR04-U| 4 41 10 14 9
BLDR 1304 | 09/07/10 |MR04-U| 5 42 5 9 3
BLDR13-10 | 09/08/10 |MR04-U| 1 38 6 10 9
BLDR13-10 | 09/08/10 |MR0-4-U| 2 40 6 16 90
BLDR 13-10 | 09/08/10 |MR04-U| 4 31 7 8 4
BLDR 1310 | 09/08/10 |MR04-U| 5 28 15 16
BLDR 1323 | 09/10/10 |MR04-U| 1 20 13 17 5
BLDR 1323 | 09/10/10 |MR04-U| 3 20 21 30
BLDR 1323 | 09/10/10 |MR04-U| 4 19 17 29 0
BLDR 1323 | 09/10/10 |MR04-U| 5 28 36 37
BLDR 13-33 | 09/10/10 |MR04-U| 1 19 20 27 12
BLDR 13-33 | 09/10/10 |MR04-U| 2 78 14 18
BLDR 13-33 | 09/10/10 |MR04-U| 4 10 34 39 69
BLDR 1333 | 00/10/10 [MR04-U| 5 13 21 27 16
CATA 1801 | 00/02/10 [MR22U| 1 29 15 33 5
CATA 1801 | 09/02/10 [MR22U| 2 125 3 12
CATA 1801 | 09/02/10 [MR22U| 3 61 16 26 16
CATA 1801 | 09/02/10 |MR22U| 5 130 18 23 19
ELKH 2301 | 09/09/10 |MR23C| 1 20 22 29 17
ELKH23-01 | 09/09/10 |MR23C| 2 2 49 51
ELKH23-01 | 09/09/10 |MR23C| 3 20 32 36 10
ELKH23-01 | 00/09/10 |MR23C| 5 20 29 41 9
ELKH28-01 | 09/09/10 |MR23-U| 1 22 1 21 1
ELKH28-01 | 09/09/10 |MR23-U| 2 20 26 32
ELKH 2801 | 09/09/10 |MR23-U| 3 11 30 36
ELKH 2801 | 09/09/10 |MR23-U| 5 17 33 39




Riffle Substrate Data

Reach 1D bate | Reach | <oy | Riffle Pebble g)’ﬁ':t Eg:’cbe'st CFZ'T:I Ezt’cbelst Riffle Grid Toss | Riffle Stability
Type Count D50 - . Percent <6mm Index
HIOR 0901 | 09/09/10 |MR42-U] 1 10 27 40
HIOR 09-01 | 09/09/10 [MR4-2-U| 2 10 28 44
HIOR 09-01 | 09/09/10 |MR42-U| 3 19 24 37
HIOR09-01 | 09/09/10 |[MR4-2-U| 5 20 32 37
HIOR 1501 | 00/02/10 [MR42U| 1 21 9 25 8
HIOR 1501 | 00/02/10 [MR4-2-U| 2 30 6 27
HIOR 1501 | 00/02/10 [MR4-2-U| 3 30 2 12 9
HIOR 1501 | 09/02/10 |[MR42-U| 5 40 10 18 13
LBLR32:01 | 09/03/10 [MR2:3C| 1 54 8 18 14
LBLR32:01 | 09/03/10 [MR2:3C| 2 100 8 22
LBLR32:01 | 09/03/10 [MR2:3C| 3 26 10 27 11
LBLR 3201 | 09/03/10 [MR23C| 5 105 5 13 18
LBLR37-01 | 09/03/10 [MR03U| 1 23 12 25 6
LBLR37-01 | 09/03/10 [MR03U| 2 38 4 15
LBLR37-01 | 09/03/10 [MR03U| 3 16 17 29 3
LBLR37-01 | 09/03/10 [MR03U| 5 33 9 21 7
LOWL 0801 | 08/31/10 |MR-0-2U| 1 19 6 13 19
LOWL 0801 | 08/31/10 [MR02U| 2 25 11 19
LOWL 0801 | 08/31/10 |MR-02U| 3 23 8 16 3
LOWL 0801 | 08/31/10 |MR02U| 5 17 18 2 3
MCCA 2201 | 09/07/10 |MR42-U| 1 1 58 90 99
MCCA 2201 | 09/07/10 |MR42-U| 2 2 49 95
MCCA 2201 | 09/07/10 |MR42-U| 3 2 50 63 71
MCCA 2201 | 09/07/10 |MR42-U| 5 2 45 80 33
MUSK 18-01-02 | 09/08/10 [MR2-2U| 1 15 9 29 26
MUSK 180102 | 09/08/10 |MR2-2U| 2 17 10 31
MUSK 18-01-02 | 00/08/10 |[MR2-2U| 3 10 17 35 15
MUSK 18-01-02 | 00/08/10 |[MR2-2U| 5 35 12 21 10
MUSK 22-08 | 00/07/10 |MR03-U| 1 4 48 55 58
MUSK 22-08 | 00/07/10 |MR03-U| 2 53 66
MUSK 2208 | 00/07/10 |MR03-U| 3 8 42 50 9
MUSK 22.08 | 00/07/10 |MR03-U| 5 12 31 39 15
NFLB 420 | 09/03/10 |MR42C| 1 27 17 28 11
NFLB 4201 | 09/03/10 |MR-42C| 2 27 9 22
NFLB 4201 | 09/03/10 |MR4-2C| 3 25 20 35 25
NFLB 4201 | 09/03/10 |MR4-2C| 5 30 14 34 23
NURS 07-01 | 09/08/10 |MR2-1C| 1 4 40 62 92
NURS 07-01 | 09/08/10 |MR2-1C| 2 4 29 59
NURS 07-01 | 09/08/10 |MR-2-1C| 3 4 29 57 95
NURS 07-01 | 09/08/10 |MR-2-1C| & 4 22 68 98
USGU 1001 | 09/02/10 [MR-2-1U| 1 2 57 100 100
USGU 1001 | 09/02/10 [MR-2-1-U| 3 22 17 31
USGU 1001 | 09/02/10 [MR-2-1-U| 4 2 12 20 12
USGU 1001 | 09/02/10 [MR-2-1-U| 5 38 12 23 59




Pool and Large Woody Debris Data

Mean | Number Number of | Number of | Total NTber Number of | Number of | Total Nialbar Number of | Number of | Total NGEbEr Number of | Number of | Total
- Individual LWD Number Individual LWD Number Individual LWD Number Individual LWD Number
Reach ID Date RTeyapceh Cell Re;:)[::al ;Lfggg; Pieces of |Aggregates| of LWD c:)fe}jf;z)los Pieces of |Aggregates| of LWD :)therpig(;(s) Pieces of [Aggregates| of LWD g;rpggéz Pieces of |Aggregates| of LWD
Depth Feet LWD per per 1000 |per 1000 Feet LWD per per 500 per 500 Feet LWD per per 1500 |per 1500 Feet LWD per per 2000 |per 2000
1000 Feet Feet Feet 500 Feet Feet Feet 1500 Feet Feet Feet 2000 Feet Feet Feet
BASI 08-02 | 09/01/10 | MR-0-2-U| 1-5 0.95 20 17 12 72
BASI 15-02 | 09/01/10 | MR-0-3-U| 1-5 1.87 12 13 4 39
BISO 04-02 08/31/10 | MR-0-2-U| 1-5 1.06 14 3 0 12
BISO 11-01 08/31/10 | MR-0-3-U| 1-5 0.81 13 1 0 15
BLDR 12-04 09/01/10 | MR-0-4-U| 1-5 1.32 6 0 1 16 9 0 1 25
BLDR 13-04 | 09/07/10 | MR-0-4-U| 1-5 1.73 5 2 1 3 8 3 1 4
BLDR 13-10 | 09/08/10 | MR-0-4-U| 1-5 3.02 5 2 7 37 7 3 10 56
BLDR 13-23 09/10/10 | MR-0-4-U| 1-5 2.55 4 0 1 3 8 0 1 6.5
BLDR 13-33 09/10/10 | MR-0-4-U| 1-5 2.52 5 3 3 14 9 6 5 27
CATA 18-01 09/02/10 | MR-2-2-U| 1-5 1.04 26 12 4 30
ELKH 23-01 | 09/09/10 | MR-2-3-C| 1-5 0.85 15 18 14 97
ELKH 28-01 | 09/09/10 | MR-2-3-U| 1-5 0.80 21 16 17 206
HIOR 09-01 09/09/10 | MR-4-2-U| 1-5 0.63 20 26 6 96 10 13 3 48
HIOR 15-01 09/02/10 | MR-4-2-U| 1-5 0.62 24 16 0 32 12 8 0 16
LBLR 32-01 09/03/10 | MR-2-3-C| 1-5 0.89 13 10 1 14
LBLR 37-01 09/03/10 | MR-0-3-U| 1-5 1.75 13 5 0 11
LOWL 08-01 | 08/31/10 | MR-0-2-U| 1-5 0.89 19 1 0 36
MCCA 22-01 | 09/07/10 | MR-4-2-U| 1-5 0.38 36 30 16 272 18 15 8 136
MUSK 18-01-02| 09/08/10 | MR-2-2-U| 1-5 0.88 16 40 12 102
MUSK 22-08 | 09/07/10 | MR-0-3-U| 1-5 0.65 8 1 0 1
NFLB 42-01 09/03/10 | MR-4-2-C| 1-5 1.40 17 12 4 26
NURS 07-01 | 09/08/10 | MR-2-1-C| 1-5 0.56 26 44 6 124 13 22 3 62
USGU 10-01 | 09/02/10 | MR-2-1-U| 1-5 0.79 25 38 21 147




Fine Sediment in Pool Tail-outs

. Spawnin
Reach ID Date Reach Type Cell EZ?cle?wrtligngfns Gravpels Pregent
(Yor?)
BASI 08-02 09/01/10 MR-0-2-U 2 1 Y
BASI 08-02 09/01/10 MR-0-2-U 4 Y
BISO 11-01 08/31/10 MR-0-3-U 2 Y
BISO 11-01 08/31/10 MR-0-3-U 3 20 Y
BISO 11-01 08/31/10 MR-0-3-U 3 30 Y
BISO 11-01 08/31/10 MR-0-3-U 3 Y
BLDR 12-04 09/01/10 MR-0-4-U 2 Y
BLDR 13-04 09/07/10 MR-0-4-U 2 11 ?
BLDR 13-04 09/07/10 MR-0-4-U 2 14 Y
BLDR 13-04 09/07/10 MR-0-4-U 3 16 Y
BLDR 13-04 09/07/10 MR-0-4-U 4 5 Y
BLDR 13-04 09/07/10 MR-0-4-U 5 5 Y
BLDR 13-10 09/08/10 MR-0-4-U 1 3 Y
BLDR 13-10 09/08/10 MR-0-4-U 2 9 Y
BLDR 13-10 09/08/10 MR-0-4-U 2 0 Y
BLDR 13-10 09/08/10 MR-0-4-U 2 1 Y
BLDR 13-10 09/08/10 MR-0-4-U 3 1 Y
BLDR 13-10 09/08/10 MR-0-4-U 4 3 Y
BLDR 13-10 09/08/10 MR-0-4-U 5 2 Y
BLDR 13-23 09/10/10 MR-0-4-U 1 0 Y
BLDR 13-23 09/10/10 MR-0-4-U 3 3 Y
CATA 18-01 09/02/10 MR-2-2-U 1 53 Y
ELKH 23-01 09/09/10 MR-2-3-C 1 11 Y
ELKH 23-01 09/09/10 MR-2-3-C 2 6 Y
ELKH 23-01 09/09/10 MR-2-3-C 2 3 Y
ELKH 23-01 09/09/10 MR-2-3-C 3 7 Y
ELKH 23-01 09/09/10 MR-2-3-C 3 1 Y
ELKH 23-01 09/09/10 MR-2-3-C 3 4 Y
ELKH 23-01 09/09/10 MR-2-3-C 4 3 Y
ELKH 28-01 09/09/10 MR-2-3-U 1 4 Y
ELKH 28-01 09/09/10 MR-2-3-U 2 3 Y
ELKH 28-01 09/09/10 MR-2-3-U 3 1 Y
ELKH 28-01 09/09/10 MR-2-3-U 5 12 Y
ELKH 28-01 09/09/10 MR-2-3-U 5 1 Y
HIOR 15-01 09/02/10 MR-4-2-U 1 4 Y
HIOR 15-01 09/02/10 MR-4-2-U 4 72 Y
HIOR 15-01 09/02/10 MR-4-2-U 5 65 Y
LBLR 32-01 09/03/10 MR-2-3-C 1 97 Y
LBLR 32-01 09/03/10 MR-2-3-C 3 1 Y
LBLR 32-01 09/03/10 MR-2-3-C 5 11 Y
LBLR 37-01 09/03/10 MR-0-3-U 1 5 ?
LBLR 37-01 09/03/10 MR-0-3-U 1 10 Y
LBLR 37-01 09/03/10 MR-0-3-U 1 70 Y
LBLR 37-01 09/03/10 MR-0-3-U 2 3 Y
LBLR 37-01 09/03/10 MR-0-3-U 2 3 Y
LBLR 37-01 09/03/10 MR-0-3-U 3 3 Y
LBLR 37-01 09/03/10 MR-0-3-U 3 5 Y
LBLR 37-01 09/03/10 MR-0-3-U 3 3 Y
LBLR 37-01 09/03/10 MR-0-3-U 4 7 Y
LBLR 37-01 09/03/10 MR-0-3-U 4 3 Y
LBLR 37-01 09/03/10 MR-0-3-U 5 5 Y
LBLR 37-01 09/03/10 MR-0-3-U 5 10 Y

no data for BAS| 15-02
no data for BISO 04-02
no data for BLDR 13-33
no data for HIOR 09-01



Fine Sediment in Pool Tail-outs

. Spawnin
Reach ID Date Reach Type Cell EZ?gei?ign?: Gravpels Pregent
(Yor?)
LOWL 08-01 08/31/10 MR-0-2-U 1 1 Y
LOWL 08-01 08/31/10 MR-0-2-U 1 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 1 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 1 1 Y
LOWL 08-01 08/31/10 MR-0-2-U 1 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 2 1 Y
LOWL 08-01 08/31/10 MR-0-2-U 2 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 2 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 3 0 Y
LOWL 08-01 08/31/10 MR-0-2-U 3 1 Y
LOWL 08-01 08/31/10 MR-0-2-U 4 1 Y
LOWL 08-01 08/31/10 MR-0-2-U 4 12 Y
LOWL 08-01 08/31/10 MR-0-2-U 4 10 Y
LOWL 08-01 08/31/10 MR-0-2-U 5 0 Y
MCCA 22-01 09/07/10 MR-4-2-U 1 98 ?
MCCA 22-01 09/07/10 MR-4-2-U 1 99 ?
MCCA 22-01 09/07/10 MR-4-2-U 1 98 ?
MCCA 22-01 09/07/10 MR-4-2-U 2 100 ?
MCCA 22-01 09/07/10 MR-4-2-U 2 100 ?
MCCA 22-01 09/07/10 MR-4-2-U 2 96 ?
MCCA 22-01 09/07/10 MR-4-2-U 3 93 ?
MCCA 22-01 09/07/10 MR-4-2-U 4 32 ?
MCCA 22-01 09/07/10 MR-4-2-U 5 78 ?
MCCA 22-01 09/07/10 MR-4-2-U 5 40 Y
MUSK 18-01-02 09/08/10 MR-2-2-U 1 23 Y
MUSK 18-01-02 09/08/10 MR-2-2-U 1 71 Y
MUSK 18-01-02 09/08/10 MR-2-2-U 2 71 Y
MUSK 18-01-02 09/08/10 MR-2-2-U 4 97 Y
MUSK 18-01-02 09/08/10 MR-2-2-U 4 57 ?
MUSK 18-01-02 09/08/10 MR-2-2-U 5 41 ?
MUSK 22-08 09/07/10 MR-0-3-U 3 Y
MUSK 22-08 09/07/10 MR-0-3-U 3 Y
MUSK 22-08 09/07/10 MR-0-3-U 5 22 ?
NFLB 42-01 09/03/10 MR-4-2-C 1 29 Y
NFLB 42-01 09/03/10 MR-4-2-C 3 69 ?
NFLB 42-01 09/03/10 MR-4-2-C 4 61 Y
NFLB 42-01 09/03/10 MR-4-2-C 5 12 Y
NURS 07-01 09/08/10 MR-2-1-C 1 69 ?
NURS 07-01 09/08/10 MR-2-1-C 2 86 ?
NURS 07-01 09/08/10 MR-2-1-C 3 93 ?
NURS 07-01 09/08/10 MR-2-1-C 4 75 ?
USGU 10-01 09/02/10 MR-2-1-U 1 100 Y
USGU 10-01 09/02/10 MR-2-1-U 1 100 Y
USGU 10-01 09/02/10 MR-2-1-U 3 58 Y
USGU 10-01 09/02/10 MR-2-1-U 4 93 ?
USGU 10-01 09/02/10 MR-2-1-U 4 69 ?
USGU 10-01 09/02/10 MR-2-1-U 4 67 ?




Riparian Greenline Data

Reach Percent Per.cent . Percent Right .Ban_k Le.ft Be}nk Mean
Reach ID Date Tne Cell Understory Bare/Disturbed | Percent Riprap Overstory Mean R|p§r|an R|par|§m Zone
Shrub Cover Ground Canopy Cover Zone Width Width
BASI 08-02 09/01/10 | MR-0-2-U 1 8 0 0 30 44 103
BASI 08-02 09/01/10 [ MR-0-2-U 2 20 0 0 23 24 115
BASI 08-02 09/01/10 | MR-0-2-U 3 5 0 0 5 83 68
BASI 08-02 09/01/10 | MR-0-2-U 4 0 0 0 15 71 80
BASI 08-02 09/01/10 | MR-0-2-U 5 5 0 0 28 85 70
BASI 15-02 09/01/10 [ MR-0-3-U 1 25 0 0 30 58 188
BASI 15-02 09/01/10 | MR-0-3-U 2 20 0 0 18 163 123
BASI 15-02 09/01/10 | MR-0-3-U 3 38 0 0 23 143 165
BASI 15-02 09/01/10 | MR-0-3-U 4 48 0 0 13 140 140
BASI 15-02 09/01/10 | MR-0-3-U 5 30 0 0 28 198 44
BISO 04-02 08/31/10 | MR-0-2-U 1 38 0 0 0 115 16
BISO 04-02 08/31/10 | MR-0-2-U 2 8 0 0 0 150 11
BISO 04-02 08/31/10 | MR-0-2-U 3 3 3 0 0 145 23
BISO 04-02 08/31/10 | MR-0-2-U 4 20 0 0 0 148 41
BISO 04-02 08/31/10 | MR-0-2-U 5 0 28 0 0 175 35
BISO 11-01 08/31/10 | MR-0-3-U 1 78 0 0 0 170 35
BISO 11-01 08/31/10 | MR-0-3-U 2 53 0 0 10 198 48
BISO 11-01 08/31/10 | MR-0-3-U 3 43 0 0 3 55 193
BISO 11-01 08/31/10 | MR-0-3-U 4 48 0 0 5 58 140
BISO 11-01 08/31/10 | MR-0-3-U 5 45 8 0 0 80 21
BLDR 12-04 09/01/10 | MR-0-4-U 1 55 0 5 0 34 14
BLDR 12-04 09/01/10 | MR-0-4-U 2 38 0 35 0 83 10
BLDR 12-04 09/01/10 | MR-0-4-U 3 48 0 30 0 70 12
BLDR 12-04 09/01/10 | MR-0-4-U 4 65 0 23 0 53 23
BLDR 12-04 09/01/10 | MR-0-4-U 5 45 8 0 0 21 120
BLDR 13-04 09/07/10 | MR-0-4-U 1 23 0 50 0 195 200
BLDR 13-04 09/07/10 | MR-0-4-U 2 30 23 0 8 200 200
BLDR 13-04 09/07/10 | MR-0-4-U 3 23 40 10 0 200 200
BLDR 13-04 09/07/10 | MR-0-4-U 4 25 8 3 0 200 200
BLDR 13-04 09/07/10 | MR-0-4-U 5 8 15 0 0 200 200
BLDR 13-10 09/08/10 | MR-0-4-U 1 3 43 5 18 72 198
BLDR 13-10 09/08/10 | MR-0-4-U 2 10 63 0 0 103 197
BLDR 13-10 09/08/10 | MR-0-4-U 3 0 53 0 0 197 113
BLDR 13-10 09/08/10 | MR-0-4-U 4 5 68 0 5 142 158
BLDR 13-10 09/08/10 | MR-0-4-U 5 3 58 0 0 75 192
BLDR 13-23 09/10/10 | MR-0-4-U 1 13 43 0 0 24 200
BLDR 13-23 09/10/10 | MR-0-4-U 2 8 40 0 0 26 144
BLDR 13-23 09/10/10 | MR-0-4-U 3 5 43 0 0 90 100
BLDR 13-23 09/10/10 | MR-0-4-U 4 48 25 5 0 56 46
BLDR 13-23 09/10/10 | MR-0-4-U 5 25 35 0 0 46 105
BLDR 13-33 09/10/10 | MR-0-4-U 1 83 43 0 0 200 70
BLDR 13-33 09/10/10 | MR-0-4-U 2 68 43 0 0 200 94
BLDR 13-33 09/10/10 | MR-0-4-U 3 53 43 0 0 200 200
BLDR 13-33 09/10/10 | MR-0-4-U 4 53 43 0 0 200 200
BLDR 13-33 09/10/10 | MR-0-4-U 5 58 50 0 5 200 154
CATA 18-01 09/02/10 [ MR-2-2-U 1 43 0 0 15 65 200
CATA 18-01 09/02/10 | MR-2-2-U 2 63 0 0 38 53 200
CATA 18-01 09/02/10 | MR-2-2-U 3 48 0 0 8 55 200
CATA 18-01 09/02/10 | MR-2-2-U 4 35 8 0 40 68 145
CATA 18-01 09/02/10 [ MR-2-2-U 5 23 18 0 38 58 150
ELKH 23-01 09/09/10 | MR-2-3-C 1 43 3 0 5 70 200
ELKH 23-01 09/09/10 | MR-2-3-C 2 38 3 0 0 60 200
ELKH 23-01 09/09/10 | MR-2-3-C 3 80 8 0 5 60 200
ELKH 23-01 09/09/10 [ MR-2-3-C 4 63 5 0 10 50 200
ELKH 23-01 09/09/10 | MR-2-3-C 5 50 13 0 18 30 200




Riparian Greenline Data

Reach Percent Per.cent ) Percent Right _Ban_k Le.ft Bgnk Mean
Reach ID Date e Cell Understory Bare/Disturbed | Percent Riprap Overstory Mean Rlpgrlan Rlparlgn Zone
Shrub Cover Ground Canopy Cover Zone Width Width
ELKH 28-01 09/09/10 | MR-2-3-U 1 65 45 0 18 200 95
ELKH 28-01 09/09/10 | MR-2-3-U 2 80 48 0 15 200 60
ELKH 28-01 09/09/10 | MR-2-3-U 3 88 53 0 28 200 60
ELKH 28-01 09/09/10 | MR-2-3-U 4 80 53 0 0 200 58
ELKH 28-01 09/09/10 | MR-2-3-U 5 95 43 0 0 200 115
HIOR 09-01 09/09/10 | MR-4-2-U 1 15 5 0 35 200 65
HIOR 09-01 09/09/10 | MR-4-2-U 2 15 25 0 35 200 60
HIOR 09-01 09/09/10 | MR-4-2-U 3 15 5 0 0 200 55
HIOR 09-01 09/09/10 | MR-4-2-U 4 45 0 0 35 200 40
HIOR 09-01 09/09/10 | MR-4-2-U 5 40 0 0 35 200 40
HIOR 15-01 09/02/10 | MR-4-2-U 1 15 0 0 0 200 20
HIOR 15-01 09/02/10 | MR-4-2-U 2 10 0 0 5 200 30
HIOR 15-01 09/02/10 | MR-4-2-U 3 20 10 0 40 200 35
HIOR 15-01 09/02/10 | MR-4-2-U 4 25 0 0 5 200 28
HIOR 15-01 09/02/10 | MR-4-2-U 5 35 0 0 15 200 25
LBLR 32-01 09/03/10 | MR-2-3-C 1 83 10 0 35 200 88
LBLR 32-01 09/03/10 | MR-2-3-C 2 88 15 0 28 200 83
LBLR 32-01 09/03/10 | MR-2-3-C 3 78 0 0 28 200 88
LBLR 32-01 09/03/10 | MR-2-3-C 4 83 0 0 15 200 95
LBLR 32-01 09/03/10 | MR-2-3-C 5 73 5 0 8 200 113
LBLR 37-01 09/03/10 | MR-0-3-U 1 85 13 0 0 200 21
LBLR 37-01 09/03/10 | MR-0-3-U 2 83 13 0 0 200 26
LBLR 37-01 09/03/10 | MR-0-3-U 3 73 20 0 0 200 43
LBLR 37-01 09/03/10 | MR-0-3-U 4 53 8 0 0 200 31
LBLR 37-01 09/03/10 | MR-0-3-U 5 80 8 0 0 200 49
LOWL 08-01 08/31/10 | MR-0-2-U 1 10 0 0 0 18 183
LOWL 08-01 08/31/10 | MR-0-2-U 2 28 0 0 0 108 118
LOWL 08-01 08/31/10 | MR-0-2-U 3 38 0 0 0 15 175
LOWL 08-01 08/31/10 | MR-0-2-U 4 30 0 0 0 26 179
LOWL 08-01 08/31/10 | MR-0-2-U 5 65 0 0 0 85 148
MCCA 22-01 09/07/10 | MR-4-2-U 1 85 5 0 45 200 200
MCCA 22-01 09/07/10 | MR-4-2-U 2 75 0 0 50 200 200
MCCA 22-01 09/07/10 | MR-4-2-U 3 60 10 0 35 200 200
MCCA 22-01 09/07/10 | MR-4-2-U 4 90 35 0 20 200 200
MCCA 22-01 09/07/10 | MR-4-2-U 5 60 5 0 45 200 200
MUSK 18-01-02 | 09/08/10 | MR-2-2-U 1 65 8 0 3 100 200
MUSK 18-01-02 | 09/08/10 | MR-2-2-U 2 73 13 0 18 100 200
MUSK 18-01-02 | 09/08/10 | MR-2-2-U 3 88 18 0 20 100 200
MUSK 18-01-02 | 09/08/10 | MR-2-2-U 4 60 28 0 18 100 200
MUSK 18-01-02 | 09/08/10 | MR-2-2-U 5 75 18 0 8 100 200
MUSK 22-08 09/07/10 | MR-0-3-U 1 0 20 0 0 200 200
MUSK 22-08 09/07/10 | MR-0-3-U 2 0 25 0 0 200 200
MUSK 22-08 09/07/10 | MR-0-3-U 3 0 8 0 0 200 200
MUSK 22-08 09/07/10 | MR-0-3-U 4 0 8 0 0 200 200
MUSK 22-08 09/07/10 | MR-0-3-U 5 0 3 0 0 200 200
NFLB 42-01 09/03/10 | MR-4-2-C 1 93 23 0 23 100 100
NFLB 42-01 09/03/10 | MR-4-2-C 2 75 8 0 8 100 100
NFLB 42-01 09/03/10 | MR-4-2-C 3 98 15 0 33 100 100
NFLB 42-01 09/03/10 | MR-4-2-C 4 88 23 0 35 100 100
NFLB 42-01 09/03/10 | MR-4-2-C 5 95 13 0 3 100 100
NURS 07-01 09/08/10 | MR-2-1-C 1 15 0 0 5 200 200
NURS 07-01 09/08/10 | MR-2-1-C 2 20 0 0 0 200 200
NURS 07-01 09/08/10 | MR-2-1-C 3 50 0 0 0 200 200
NURS 07-01 09/08/10 | MR-2-1-C 4 30 0 0 0 200 200
NURS 07-01 09/08/10 | MR-2-1-C 5 55 0 0 15 200 200
USGU 10-01 09/02/10 | MR-2-1-U 1 5 48 0 28 73 143
USGU 10-01 09/02/10 | MR-2-1-U 2 5 53 0 23 68 133
USGU 10-01 09/02/10 { MR-2-1-U 3 3 68 0 28 123 88
USGU 10-01 09/02/10 { MR-2-1-U 4 3 60 5 8 148 63
USGU 10-01 09/02/10 { MR-2-1-U 5 0 28 0 63 140 70




Streambank Erosion Data

Mean Length of Percent of e Sezci)r[natl,nl

Reach ID Date R:;Zh Erl;):li;)n o’:uE:\:E; BEHI g:zng Eroding Bank | Reach with Se&i]:sm Load per

Score (Feet) Eroding Bank (Tons/Year) 1000 Feet

(Tons/Year)
BASI 08-02 09/01/10 | MR-0-2-U| Active 2 34.1 high 65 3.3 7.4 7.4
BASI 08-02 09/01/10 | MR-0-2-U| Slow 1 23.0 moderate 16 0.8 0.2 0.2
BASI 08-02 09/01/10 | MR-0-2-U| Total 3 30.4 high 81 4.1 7.6 7.6
BASI 15-02 09/01/10 | MR-0-3-U| Active 4 36.0 high 156 7.8 21.9 21.9
BASI 15-02 09/01/10 | MR-0-3-U| Slow 3 24.1 moderate 44 2.2 11 1.1
BASI 15-02 09/01/10 | MR-0-3-U| Total 7 30.9 high 200 10.0 23.0 23.0
BISO 04-02 08/31/10 | MR-0-2-U|[ Active 4 36.9 high 47 2.4 1.6 1.6
BISO 04-02 08/31/10 | MR-0-2-U| Slow 13 33.2 high 190 9.5 8.7 8.7
BISO 04-02 08/31/10 | MR-0-2-U| Total 17 34.1 high 237 11.9 10.3 10.3
BISO 11-01 08/31/10 | MR-0-3-U| Active 7 38.0 high 208 10.4 19.1 19.1
BISO 11-01 08/31/10 | MR-0-3-U| Slow 1 29.3 moderate 52 2.6 15 1.5
BISO 11-01 08/31/10 | MR-0-3-U| Total 8 36.9 high 260 13.0 20.6 20.6
BLDR 12-04 09/01/10 | MR-0-4-U| Active 0 0 0.0 0.0 0.0
BLDR 12-04 09/01/10 | MR-0-4-U| Slow 2 24.9 moderate 19 0.6 0.4 0.3
BLDR 12-04 09/01/10 | MR-0-4-U| Total 2 24.9 moderate 19 0.6 0.4 0.3
BLDR 13-04 09/07/10 | MR-0-4-U| Active 10 30.8 high 473 15.8 54.7 36.5
BLDR 13-04 09/07/10 | MR-0-4-U|  Slow 2 24.6 moderate 30 1.0 0.8 0.6
BLDR 13-04 09/07/10 | MR-0-4-U| Total 12 29.7 moderate 503 16.8 55.5 37.0
BLDR 13-10 09/08/10 | MR-0-4-U| Active 13 25.8 moderate 1240 41.3 41.9 27.9
BLDR 13-10 09/08/10 | MR-0-4-U| Slow 0 0 0.0 0.0 0.0
BLDR 13-10 09/08/10 | MR-0-4-U| Total 13 25.8 moderate 1240 41.3 41.9 27.9
BLDR 13-23 09/10/10 | MR-0-4-U| Active 9 34.3 high 1233 30.8 157.6 78.8
BLDR 13-23 09/10/10 | MR-0-4-U| Slow 1 25.2 moderate 62 1.6 15 0.8
BLDR 13-23 09/10/10 | MR-0-4-U| Total 10 33.4 high 1295 32.4 159.2 79.6
BLDR 13-33 09/10/10 | MR-0-4-U| Active 12 33.4 high 1300 325 130.6 65.3
BLDR 13-33 09/10/10 | MR-0-4-U| Slow 3 29.3 moderate 246 6.2 13.5 6.7
BLDR 13-33 09/10/10 | MR-0-4-U| Total 15 32.6 high 1546 38.7 144.1 72.0
CATA 18-01 09/02/10 Active 0 0 0.0 0.0 0.0
CATA 18-01 09/02/10 Slow 1 27.7 moderate 18 0.9 0.6 0.6
CATA 18-01 09/02/10 | MR-2-2-U| Total 1 27.7 moderate 18 0.9 0.6 0.6
ELKH 23-01 09/09/10 | MR-2-3-C| Active 0 0 0.0 0.0 0.0
ELKH 23-01 09/09/10 | MR-2-3-C| Slow 7 27.3 moderate 51 2.6 1.6 1.6
ELKH 23-01 09/09/10 | MR-2-3-C| Total 7 27.3 moderate 51 2.6 1.6 1.6
ELKH 28-01 09/09/10 | MR-2-3-U| Active 13 28.8 moderate 174 8.7 8.6 8.6
ELKH 28-01 09/09/10 | MR-2-3-U| Slow 0 0 0.0 0.0 0.0
ELKH 28-01 09/09/10 | MR-2-3-U| Total 13 28.8 moderate 174 8.7 8.6 8.6
HIOR 09-01 09/09/10 | MR-4-2-U| Active 1 37.5 high 6 0.6 0.7 13
HIOR 09-01 09/09/10 | MR-4-2-U| Slow 0 0 0.0 0.0 0.0
HIOR 09-01 09/09/10 | MR-4-2-U| Total 1 375 high 6 0.6 0.7 13
HIOR 15-01 09/02/10 | MR-4-2-U| Active 1 28.1 moderate 10 1.0 0.1 0.2
HIOR 15-01 09/02/10 | MR-4-2-U| Slow 6 22.7 moderate 38 3.8 0.6 1.2
HIOR 15-01 09/02/10 | MR-4-2-U| Total 7 235 moderate 48 4.8 0.7 1.4
LBLR 32-01 09/03/10 [ MR-2-3-C| Active 0 0 0.0 0.0 0.0
LBLR 32-01 09/03/10 | MR-2-3-C( Slow 11 19.8 low 149 7.5 1.6 1.6
LBLR 32-01 09/03/10 | MR-2-3-C| Total 11 19.8 low 149 75 1.6 1.6
LBLR 37-01 09/03/10 | MR-0-3-U| Active 2 37.0 high 43 2.2 9.4 9.4
LBLR 37-01 09/03/10 | MR-0-3-U| Slow 8 26.6 moderate 157 7.9 16.1 16.1
LBLR 37-01 09/03/10 | MR-0-3-U| Total 10 28.7 moderate 200 10.0 255 255
LOWL 08-01 | 08/31/10 | MR-0-2-U| Active 0 0 0.0 0.0 0.0
LOWL 08-01 08/31/10 | MR-0-2-U| Slow 14 30.4 high 167 8.4 7.9 7.9
LOWL 08-01 08/31/10 | MR-0-2-U| Total 14 30.4 high 167 8.4 7.9 7.9
MCCA 22-01 09/07/10 | MR-4-2-U| Active 7 32.0 high 50 5.0 2.3 4.6
MCCA 22-01 09/07/10 | MR-4-2-U| Slow 11 36.2 high 120 12.0 7.0 14.0
MCCA 22-01 09/07/10 | MR-4-2-U| Total 18 34.6 high 170 17.0 9.3 18.6
MUSK 18-01-02 | 09/08/10 | MR-2-2-U|[ Active 7 26.5 moderate 55 2.8 1.8 1.8
MUSK 18-01-02 | 09/08/10 | MR-2-2-U| Slow 6 19.0 low 62 3.1 0.6 0.6
MUSK 18-01-02 | 09/08/10 | MR-2-2-U| Total 13 23.1 moderate 117 5.9 2.3 23
MUSK 22-08 | 09/07/10 | MR-0-3-U| Active 0 0 0.0 0.0 0.0
MUSK 22-08 09/07/10 | MR-0-3-U| Slow 30 27.1 moderate 353 17.7 6.1 6.1
MUSK 22-08 09/07/10 | MR-0-3-U| Total 30 27.1 moderate 353 17.7 6.1 6.1
NFLB 42-01 09/03/10 | MR-4-2-C| Active 11 275 moderate 89 4.5 2.8 2.8
NFLB 42-01 09/03/10 | MR-4-2-C| Slow 0 0 0.0 0.0 0.0
NFLB 42-01 09/03/10 | MR-4-2-C| Total 11 27.5 moderate 89 4.5 2.8 2.8
NURS 07-01 09/08/10 | MR-2-1-C| Active 0 0 0.0 0.0 0.0
NURS 07-01 09/08/10 | MR-2-1-C| Slow 7 22,6 moderate 24 2.4 0.2 0.4
NURS 07-01 09/08/10 | MR-2-1-C| Total 7 22.6 moderate 24 2.4 0.2 0.4
USGU 10-01 09/02/10 | MR-2-1-U| Active 0 0 0.0 0.0 0.0
USGU 10-01 09/02/10 | MR-2-1-U[  Slow 8 25.2 moderate 7 3.9 17 17
USGU 10-01 09/02/10 | MR-2-1-U| Total 8 25.2 moderate 77 3.9 1.7 1.7




Streambank Erosion Data

Reach
rescnip | Resn [reamsprar| ansporat] paran | ST | SO0 | coptan | L | Mg o e S | Mrission | i | Newral | Gt | oner
Type ion Load Load Load Load Load Load Load Load
(Tons/Year)| (Rareeity (Torl:;)/aYiar) (Percent) |(Tons/Year) (Raeeis) (Tons/Year) (Gelcer) (Tons/Year) (Raeeis) (Tons/Year) (Raeei) (Tons/Year) (Rereens) (Tons/Year) (Gelcen)
BASI 08-02 MR-0-2-U 2.2 30.0 0.0 0.0 0.0 0.0 3.7 50.0 0.0 0.0 0.0 0.0 1.5 20.0 0.0 0.0
BASI 08-02 MR-0-2-U 0.0 10.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.1 80.0 0.0 0.0
BASI 08-02 MR-0-2-U 2.2 29.6 0.0 0.0 0.0 0.0 3.7 49.1 0.0 0.0 0.0 0.0 1.6 21.3 0.0 0.0
BASI 15-02 MR-0-3-U 0.0 0.0 0.0 0.0 0.0 0.0 6.6 30.0 4.4 20.0 0.0 0.0 4.4 20.0 6.6 30.0
BASI 15-02 MR-0-3-U 0.0 3.1 0.0 0.0 0.0 0.0 0.3 30.0 0.2 16.9 0.0 0.0 0.6 50.0 0.0 0.0
BASI 15-02 MR-0-3-U 0.0 0.2 0.0 0.0 0.0 0.0 6.9 30.0 4.6 19.8 0.0 0.0 4.9 215 6.6 28.5
BISO 04-02 MR-0-2-U 0.0 0.0 1.2 72.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 27.6 0.0 0.0
BISO 04-02 MR-0-2-U 0.0 0.0 4.3 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 50.0 0.0 0.0
BISO 04-02 MR-0-2-U 0.0 0.0 55 53.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.8 46.4 0.0 0.0
BISO 11-01 MR-0-3-U 15.3 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 20.0 0.0 0.0
BISO 11-01 MR-0-3-U 1.2 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 20.0 0.0 0.0
BISO 11-01 MR-0-3-U 16.4 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 20.0 0.0 0.0
BLDR 12-04 MR-0-4-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 12-04 MR-0-4-U 0.4 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 12-04 MR-0-4-U 0.4 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 13-04 MR-0-4-U 0.0 0.0 10.9 19.9 43.2 79.0 0.0 0.0 0.0 0.0 0.6 1.2 0.0 0.0 0.0 0.0
BLDR 13-04 MR-0-4-U 0.0 0.0 0.1 7.4 0.8 92.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 13-04 MR-0-4-U 0.0 0.0 10.9 19.7 44.0 79.2 0.0 0.0 0.0 0.0 0.6 12 0.0 0.0 0.0 0.0
BLDR 13-10 MR-0-4-U 0.0 0.0 33.5 80.0 0.0 0.0 0.0 0.0 0.0 0.0 8.4 20.0 0.0 0.0 0.0 0.0
BLDR 13-10 MR-0-4-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 13-10 MR-0-4-U 0.0 0.0 335 80.0 0.0 0.0 0.0 0.0 0.0 0.0 8.4 20.0 0.0 0.0 0.0 0.0
BLDR 13-23 MR-0-4-U 0.0 0.0 47.3 30.0 47.3 30.0 0.0 0.0 0.0 0.0 315 20.0 315 20.0 0.0 0.0
BLDR 13-23 MR-0-4-U 0.0 0.0 0.5 30.0 0.5 30.0 0.0 0.0 0.0 0.0 0.3 20.0 0.3 20.0 0.0 0.0
BLDR 13-23 MR-0-4-U 0.0 0.0 47.8 30.0 47.8 30.0 0.0 0.0 0.0 0.0 31.8 20.0 318 20.0 0.0 0.0
BLDR 13-33 MR-0-4-U 12.2 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.7 28.1 60.4 46.2 21.2 16.2
BLDR 13-33 MR-0-4-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 30.0 6.7 50.0 2.7 20.0
BLDR 13-33 MR-0-4-U 12.2 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.8 28.3 67.1 46.6 23.9 16.6
CATA 18-01 MR-2-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CATA 18-01 MR-2-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.6 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CATA 18-01 MR-2-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.6 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ELKH 23-01 MR-2-3-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ELKH 23-01 MR-2-3-C 0.8 48.7 0.8 511 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
ELKH 23-01 MR-2-3-C 0.8 48.7 0.8 51.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
ELKH 28-01 MR-2-3-U 0.0 0.0 6.1 70.9 0.0 0.0 0.0 0.0 0.0 0.0 0.5 5.9 0.8 9.7 1.2 13.4
ELKH 28-01 MR-2-3-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ELKH 28-01 MR-2-3-U 0.0 0.0 6.1 70.9 0.0 0.0 0.0 0.0 0.0 0.0 0.5 5.9 0.8 9.7 1.2 13.4
HIOR 09-01 MR-4-2-U 0.1 20.0 0.4 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 20.0
HIOR 09-01 MR-4-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HIOR 09-01 MR-4-2-U 0.1 20.0 0.4 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 20.0
HIOR 15-01 MR-4-2-U 0.1 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 30.0
HIOR 15-01 MR-4-2-U 0.3 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 20.0 0.2 30.0
HIOR 15-01 MR-4-2-U 0.3 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 20.0 0.2 30.0
LBLR 32-01 MR-2-3-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LBLR 32-01 MR-2-3-C 0.3 18.6 0.0 0.0 0.0 0.0 0.3 18.7 0.3 16.3 0.0 0.0 0.7 46.3 0.0 0.0
LBLR 32-01 MR-2-3-C 0.3 18.6 0.0 0.0 0.0 0.0 0.3 18.7 0.3 16.3 0.0 0.0 0.7 46.3 0.0 0.0
LBLR 37-01 MR-0-3-U 7.4 79.4 0.1 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 19.4 0.0 0.0
LBLR 37-01 MR-0-3-U 12.9 80.0 1.5 9.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 10.9 0.0 0.0
LBLR 37-01 MR-0-3-U 20.3 79.7 1.6 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 14.0 0.0 0.0
LOWL 08-01 MR-0-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LOWL 08-01 MR-0-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 90.0 0.8 10.0
LOWL 08-01 MR-0-2-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 90.0 0.8 10.0
MCCA 22-01 | MR-4-2-U 0.0 0.0 1.6 68.8 0.0 0.0 0.0 0.0 0.3 12.6 0.0 0.0 0.4 18.6 0.0 0.0
MCCA 22-01 | MR-4-2-U 0.0 0.0 4.7 66.9 0.0 0.0 0.0 0.0 15 21.0 0.0 0.0 0.9 12.2 0.0 0.0
MCCA 22-01 | MR-4-2-U 0.0 0.0 6.3 67.4 0.0 0.0 0.0 0.0 18 18.9 0.0 0.0 13 13.8 0.0 0.0
MUSK 18-01-02 | MR-2-2-U 0.0 0.0 11 63.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 36.5 0.0 0.0
MUSK 18-01-02 | MR-2-2-U 0.0 0.0 0.4 67.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 32.2 0.0 0.0
MUSK 18-01-02 [ MR-2-2-U 0.0 0.0 1.5 64.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 35.4 0.0 0.0
MUSK 22-08 | MR-0-3-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MUSK 22-08 | MR-0-3-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.1 100.0 0.0 0.0 0.0 0.0
MUSK 22-08 | MR-0-3-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.1 100.0 0.0 0.0 0.0 0.0
NFLB 42-01 MR-4-2-C 0.8 26.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 73.2 0.0 0.0
NFLB 42-01 MR-4-2-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NFLB 42-01 MR-4-2-C 0.8 26.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 73.2 0.0 0.0
NURS 07-01 MR-2-1-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NURS 07-01 MR-2-1-C 0.0 0.0 0.1 30.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 69.9 0.0 0.0
NURS 07-01 MR-2-1-C 0.0 0.0 0.1 30.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 69.9 0.0 0.0
USGU 10-01 MR-2-1-U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
USGU 10-01 MR-2-1-U 0.5 30.0 0.0 0.0 0.0 0.0 0.5 30.0 0.0 0.0 0.0 0.0 0.3 17.7 0.4 22.3
USGU 10-01 MR-2-1-U 0.5 30.0 0.0 0.0 0.0 0.0 0.5 30.0 0.0 0.0 0.0 0.0 0.3 17.7 0.4 22.3




Streambank Erosion Data

CEEIE CoEEe Fine Gravel | Fine Gravel | Sand/Clay [ Sand/Clay
Reach ID R:;Zh >6rﬁ:vf;ad i:: 6-2mm Load| 6-2mm <2mm Load <2mm
(TonsiYear) | (Percent) (Tons/Year) | (Percent) | (Tons/Year)| (Percent)
BASI 08-02 MR-0-2-U 21 28.5 3.1 41.5 2.2 30.0
BASI 08-02 MR-0-2-U 0.0 10.0 0.0 20.0 0.1 70.0
BASI 08-02 MR-0-2-U 21 28.0 31 41.1 2.3 30.9
BASI 15-02 MR-0-3-U 5.9 27.1 8.5 38.9 7.4 34.0
BASI 15-02 MR-0-3-U 0.1 10.0 0.2 20.0 0.8 70.0
BASI 15-02 MR-0-3-U 6.0 26.2 8.7 38.0 8.2 35.8
BISO 04-02 MR-0-2-U 0.2 10.0 0.5 27.9 1.0 62.1
BISO 04-02 MR-0-2-U 0.0 0.0 0.9 10.0 7.8 90.0
BISO 04-02 MR-0-2-U 0.2 1.6 13 12.9 8.8 85.6
BISO 11-01 MR-0-3-U 8.0 41.9 7.1 37.1 4.0 21.0
BISO 11-01 MR-0-3-U 0.6 40.0 0.3 20.0 0.6 40.0
BISO 11-01 MR-0-3-U 8.6 41.8 7.4 35.9 4.6 223
BLDR 12-04 [ MR-0-4-U 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 12-04 MR-0-4-U 0.0 6.3 0.1 26.3 0.3 67.4
BLDR 12-04 MR-0-4-U 0.0 6.3 0.1 26.3 0.3 67.4
BLDR 13-04 MR-0-4-U 7.0 12.8 7.4 13.6 40.3 73.6
BLDR 13-04 MR-0-4-U 0.2 20.0 0.2 20.0 0.5 60.0
BLDR 13-04 MR-0-4-U 7.2 12,9 7.6 13.7 40.8 73.4
BLDR 13-10 MR-0-4-U 7.6 18.3 4.2 10.0 30.0 717
BLDR 13-10 MR-0-4-U 0.0 0.0 0.0 0.0 0.0 0.0
BLDR 13-10 MR-0-4-U 7.6 18.3 4.2 10.0 30.0 717
BLDR 13-23 MR-0-4-U 4.4 2.8 4.4 2.8 148.8 94.4
BLDR 13-23 MR-0-4-U 0.0 0.0 0.0 0.0 15 100.0
BLDR 13-23 MR-0-4-U 4.4 2.8 4.4 2.8 150.3 94.4
BLDR 13-33 MR-0-4-U 7.3 5.6 13.1 10.0 110.2 84.4
BLDR 13-33 MR-0-4-U 1.3 10.0 1.3 10.0 10.8 80.0
BLDR 13-33 MR-0-4-U 8.7 6.0 14.4 10.0 121.0 84.0
CATA 18-01 MR-2-2-U 0.0 0.0 0.0 0.0 0.0 0.0
CATA 18-01 MR-2-2-U 0.1 20.0 0.1 10.0 0.4 70.0
CATA 18-01 MR-2-2-U 0.1 20.0 0.1 10.0 0.4 70.0
ELKH 23-01 | MR-2-3-C 0.0 0.0 0.0 0.0 0.0 0.0
ELKH 23-01 MR-2-3-C 0.5 30.0 0.3 20.0 0.8 50.0
ELKH 23-01 MR-2-3-C 0.5 30.0 0.3 20.0 0.8 50.0
ELKH 28-01 MR-2-3-U 0.6 6.6 15 17.5 6.5 76.0
ELKH 28-01 MR-2-3-U 0.0 0.0 0.0 0.0 0.0 0.0
ELKH 28-01 MR-2-3-U 0.6 6.6 1.5 175 6.5 76.0
HIOR 09-01 MR-4-2-U 0.1 10.0 0.1 10.0 0.5 80.0
HIOR 09-01 MR-4-2-U 0.0 0.0 0.0 0.0 0.0 0.0
HIOR 09-01 MR-4-2-U 0.1 10.0 0.1 10.0 0.5 80.0
HIOR 15-01 MR-4-2-U 0.0 0.0 0.0 20.0 0.1 80.0
HIOR 15-01 MR-4-2-U 0.0 0.0 0.1 20.0 0.5 80.0
HIOR 15-01 MR-4-2-U 0.0 0.0 0.1 20.0 0.5 80.0
LBLR 32-01 MR-2-3-C 0.0 0.0 0.0 0.0 0.0 0.0
LBLR 32-01 MR-2-3-C 0.1 6.0 0.2 10.0 13 84.0
LBLR 32-01 MR-2-3-C 0.1 6.0 0.2 10.0 13 84.0
LBLR 37-01 MR-0-3-U 0.1 13 1.9 20.6 7.3 78.1
LBLR 37-01 MR-0-3-U 0.0 0.0 3.2 20.0 129 80.0
LBLR 37-01 MR-0-3-U 0.1 0.5 5.2 20.2 20.2 79.3
LOWL 08-01 MR-0-2-U 0.0 0.0 0.0 0.0 0.0 0.0
LOWL 08-01 | MR-0-2-U 0.0 0.0 1.6 20.0 6.3 80.0
LOWL 08-01 MR-0-2-U 0.0 0.0 1.6 20.0 6.3 80.0
MCCA 22-01 MR-4-2-U 0.0 0.0 0.5 20.5 1.8 79.5
MCCA 22-01 MR-4-2-U 0.0 0.0 21 30.0 4.9 70.0
MCCA 22-01 MR-4-2-U 0.0 0.0 2.6 27.6 6.7 72.4
MUSK 18-01-02 [ MR-2-2-U 0.5 26.8 0.2 10.0 11 63.2
MUSK 18-01-02 [ MR-2-2-U 0.2 30.0 0.1 20.0 0.3 50.0
MUSK 18-01-02 | MR-2-2-U 0.6 27.6 0.3 12.5 1.4 59.9
MUSK 22-08 | MR-0-3-U 0.0 0.0 0.0 0.0 0.0 0.0
MUSK 22-08 MR-0-3-U 0.0 0.0 0.0 0.0 6.1 100.0
MUSK 22-08 MR-0-3-U 0.0 0.0 0.0 0.0 6.1 100.0
NFLB 42-01 MR-4-2-C 0.6 22.9 0.7 26.3 1.4 50.8
NFLB 42-01 MR-4-2-C 0.0 0.0 0.0 0.0 0.0 0.0
NFLB 42-01 MR-4-2-C 0.6 229 0.7 26.3 1.4 50.8
NURS 07-01 MR-2-1-C 0.0 0.0 0.0 0.0 0.0 0.0
NURS 07-01 MR-2-1-C 0.0 10.0 0.0 10.0 0.1 80.0
NURS 07-01 MR-2-1-C 0.0 10.0 0.0 10.0 0.1 80.0
USGU 10-01 MR-2-1-U 0.0 0.0 0.0 0.0 0.0 0.0
USGU 10-01 MR-2-1-U 0.1 3.0 0.5 27.0 1.2 70.0
USGU 10-01 MR-2-1-U 0.1 3.0 0.5 27.0 1.2 70.0
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Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 626 | bank1
Lowland Creek LOWL 08-01 8/31/2010 BEHI 627 bank 1 u/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 628 | bank 2
Lowland Creek LOWL 08-01 8/31/2010 BEHI 629 | bank 2 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 630 | bank 3
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 631 | bank 3 u/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 632 | bank 4
Lowland Creek LOWL 08-01 8/31/2010 BEHI 633 | bank 4 u/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 634 | bank 5
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 635 | bank 5d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 636 | bank 6
Lowland Creek LOWL 08-01 8/31/2010 BEHI 637 bank 6 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 638 | bank 7
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 639 | bank 7 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 640 | bank 8
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 641 | bank 8 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 642 | bank 9
Lowland Creek LOWL 08-01 8/31/2010 BEHI 643 | bank 9 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 644 | bank 10
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 645 | bank 10 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 646 | bank 11
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 647 | bank 11 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 648 | bank 12
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 649 | bank 12 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 650 | bank 13
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 651 | bank 13 d/s
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 652 | bank 14
Lowland Creek LOWL 08-01 8/31/2010 | BEHI 653 | bank 14 d/s

Bison Creek BISO 04-02 8/31/2010 | BEHI 654 | bank1
Bison Creek BISO 04-02 8/31/2010 | BEHI 655 | bank1d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 656 | bank 2
Bison Creek BISO 04-02 8/31/2010 | BEHI 657 | bank 2 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 658 | bank 3
Bison Creek BISO 04-02 8/31/2010 | BEHI 659 | bank 3 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 660 | bank 4
Bison Creek BISO 04-02 8/31/2010 | BEHI 661 | bank 4 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 662 | bank 5
Bison Creek BISO 04-02 8/31/2010 | BEHI 663 | bank 5d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 664 | bank 6
Bison Creek BISO 04-02 8/31/2010 | BEHI 665 | bank 6 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 666 | bank7
Bison Creek BISO 04-02 8/31/2010 | BEHI 667 | bank 7 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 668 | bank 8
Bison Creek BISO 04-02 8/31/2010 | BEHI 669 | bank 8 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 670 | bank 9
Bison Creek BISO 04-02 8/31/2010 | BEHI 671 | bank 9 d/s




Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Bison Creek BISO 04-02 8/31/2010 | BEHI 672 | bank 10
Bison Creek BISO 04-02 8/31/2010 | BEHI 673 | bank 10 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 674 | bank 11
Bison Creek BISO 04-02 8/31/2010 | BEHI 675 | bank 11 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 676 | bank 12
Bison Creek BISO 04-02 8/31/2010 | BEHI 677 | bank 12 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 678 | bank 13
Bison Creek BISO 04-02 8/31/2010 | BEHI 679 | bank 13 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 680 | bank 14
Bison Creek BISO 04-02 8/31/2010 | BEHI 681 | bank 14 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 682 | bank 15
Bison Creek BISO 04-02 8/31/2010 | BEHI 683 | bank 15 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 684 | bank 16
Bison Creek BISO 04-02 8/31/2010 | BEHI 685 | bank 16 d/s
Bison Creek BISO 04-02 8/31/2010 | BEHI 686 | bank 17
Bison Creek BISO 04-02 8/31/2010 | BEHI 687 | bank 17 d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 688 | bank 1
Bison Creek BISO 11-01 8/31/2010 | BEHI 689 | bank 1d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 690 | bank 2
Bison Creek BISO 11-01 8/31/2010 | BEHI 691 | bank 2d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 692 | bank 3
Bison Creek BISO 11-01 8/31/2010 | BEHI 693 | bank 3 d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 694 | bank 4
Bison Creek BISO 11-01 8/31/2010 | BEHI 695 | bank 4 d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 696 | bank5
Bison Creek BISO 11-01 8/31/2010 | BEHI 697 | bank 5d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 698 | bank 6
Bison Creek BISO 11-01 8/31/2010 | BEHI 699 | bank 6 d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 700 | bank7
Bison Creek BISO 11-01 8/31/2010 | BEHI 701 | bank 7 d/s
Bison Creek BISO 11-01 8/31/2010 | BEHI 702 | bank 8
Bison Creek BISO 11-01 8/31/2010 | BEHI 703 | bank 8 d/s
Basin Creek BASI 08-02 9/1/2010 BEHI 704 | bank 1
Basin Creek BASI 08-02 9/1/2010 BEHI 705 | bank 1d/s
Basin Creek BASI 08-02 9/1/2010 BEHI 706 | bank 2
Basin Creek BASI 08-02 9/1/2010 BEHI 707 | bank 2 d/s
Basin Creek BASI 08-02 9/1/2010 BEHI 708 | bank 3
Basin Creek BASI 08-02 9/1/2010 BEHI 709 | bank 3 d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 710 | bank1
Basin Creek BASI 15-02 9/1/2010 BEHI 711 | bank 1 d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 712 | bank 2
Basin Creek BASI 15-02 9/1/2010 BEHI 713 | bank 2 d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 714 | bank 3
Basin Creek BASI 15-02 9/1/2010 BEHI 715 | bank 3 d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 716 | bank 4
Basin Creek BASI 15-02 9/1/2010 BEHI 717 | bank 4 d/s




Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Basin Creek BASI 15-02 9/1/2010 BEHI 718 | bank 5
Basin Creek BASI 15-02 9/1/2010 BEHI 719 | bank 5d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 720 | bank 6
Basin Creek BASI 15-02 9/1/2010 BEHI 721 | bank 6 d/s
Basin Creek BASI 15-02 9/1/2010 BEHI 722 | bank 7 (discard)
Basin Creek BASI 15-02 9/1/2010 BEHI 723 | bank 7
Basin Creek BASI 15-02 9/1/2010 BEHI 724 | bank 7 u/s
Boulder Creek BLDR 12-04 9/1/2010 BEHI 725 | bank 1
Boulder Creek BLDR 12-04 9/1/2010 BEHI 726 | bank 1d/s
Boulder Creek BLDR 12-04 9/1/2010 BEHI 727 | bank 2
Boulder Creek BLDR 12-04 9/1/2010 BEHI 728 | bank 2 d/s
Boulder Creek BLDR 12-04 9/1/2010 BEHI 729 | Example of rip-rap in reach
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 730 | bank example, straight stretch
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 731 | bank example, bend
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 732 | bank 1
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 733 | bank 1 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 734 | bank 2
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 735 | bank 2 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 736 | lwd jam (cut logs)
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 737 | lwd jam (cut logs)
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 738 | bank 5
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 739 | bank 5d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 740 | bank 6
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 741 | bank 6 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 742 | bank 7
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 743 | bank 7 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 744 | bank 8
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 745 | bank 8 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 746 | bank 9
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 747 | bank 9 d/s
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 748 | old road crossing
Uncle Sam Gulch USGU 10-01 9/2/2010 BEHI 749 | d/s atold road crossing
Cataract Creek CATA 18-01 9/2/2010 BEHI 750 | Const. near Uncle Sam Gul
Cataract Creek CATA 18-01 9/2/2010 BEHI 751 | Const. near Uncle Sam Gul
Cataract Creek CATA 18-01 9/2/2010 BEHI 752 | Const. near Uncle Sam Gul
Cataract Creek CATA 18-01 9/2/2010 BEHI 753 | Const. near Uncle Sam Gul
Cataract Creek CATA 18-01 9/2/2010 BEHI 754 | old placer tailings
Cataract Creek CATA 18-01 9/2/2010 BEHI 755 | old placer tailings
Cataract Creek CATA 18-01 9/2/2010 BEHI 756 | old placer tailings
Cataract Creek CATA 18-01 9/2/2010 BEHI 757 | old placer tailings
Cataract Creek CATA 18-01 9/2/2010 BEHI 758 | bank 1
Cataract Creek CATA 18-01 9/2/2010 BEHI 759 | bank 1 d/s
High Ore Creek HIOR 15-01 9/2/2010 BEHI 760 | bank 1
High Ore Creek HIOR 15-01 9/2/2010 BEHI 761 | bank 1d/s
High Ore Creek HIOR 15-01 9/2/2010 BEHI 762 | bank 3
High Ore Creek HIOR 15-01 9/2/2010 BEHI 763 | bank 3 d/s




Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
High Ore Creek HIOR 15-01 9/2/2010 BEHI 764 | bank 4
High Ore Creek HIOR 15-01 9/2/2010 BEHI 765 | bank 4 d/s
High Ore Creek HIOR 15-01 9/2/2010 BEHI 766 | bank 5
High Ore Creek HIOR 15-01 9/2/2010 BEHI 767 | bank 5 d/s
High Ore Creek HIOR 15-01 9/2/2010 BEHI 768 | bank 6
High Ore Creek HIOR 15-01 9/2/2010 BEHI 769 | bank 6 d/s
High Ore Creek HIOR 15-01 9/2/2010 BEHI 770 | bank 7
High Ore Creek HIOR 15-01 9/2/2010 BEHI 771 | bank 7 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 772 bank 1
Little Boulder River LBLR 32-01 9/3/2010 BEHI 773 | bank 1 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 774 | bank 2
Little Boulder River LBLR 32-01 9/3/2010 BEHI 775 | bank 3
Little Boulder River LBLR 32-01 9/3/2010 BEHI 776 | bank 3 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 777 | bank 4
Little Boulder River LBLR 32-01 9/3/2010 BEHI 778 | bank 4 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 779 | bank 5
Little Boulder River LBLR 32-01 9/3/2010 BEHI 780 | bank 5d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 781 bank 6
Little Boulder River LBLR 32-01 9/3/2010 BEHI 782 | bank 6 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 783 | bank 7
Little Boulder River LBLR 32-01 9/3/2010 BEHI 784 | bank 7 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 785 | bank 8
Little Boulder River LBLR 32-01 9/3/2010 BEHI 786 | bank 8 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 787 | bank 9
Little Boulder River LBLR 32-01 9/3/2010 BEHI 788 | bank 9 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 789 | bank 10
Little Boulder River LBLR 32-01 9/3/2010 BEHI 790 | bank 10 d/s
Little Boulder River LBLR 32-01 9/3/2010 BEHI 791 | bank 11
Little Boulder River LBLR 32-01 9/3/2010 BEHI 792 | bank 11 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 793 | bank1
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 794 | bank 1d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 795 | bank 2
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 796 | bank 2 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 797 | bank 3
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 798 | bank 3 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 799 | bank 4
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 800 | bank 4 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 801 | bank5
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 802 | bank 5d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 803 | bank 6
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 804 | bank 6 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 805 | bank 7
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 806 | bank 7 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 807 | bank 8
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 808 | bank 8 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 809 | bank 9




Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 810 | bank 9d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 811 bank 10
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 812 bank 10 d/s
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 813 | bank 11
North Fork Little Boulder River NFLB 42-01 9/3/2010 BEHI 814 | bank 11 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 815 | bank1
Little Boulder River LBLR 37-01 9/3/2010 BEHI 816 | bank 1d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 817 bank 2
Little Boulder River LBLR 37-01 9/3/2010 BEHI 818 | bank 2 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 819 | bank 3
Little Boulder River LBLR 37-01 9/3/2010 BEHI 820 | bank 3 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 821 | bank 4
Little Boulder River LBLR 37-01 9/3/2010 BEHI 822 bank 4 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 823 | bank 5
Little Boulder River LBLR 37-01 9/3/2010 BEHI 824 | bank 5d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 825 | bank 6
Little Boulder River LBLR 37-01 9/3/2010 BEHI 826 | bank 6 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 827 bank 7
Little Boulder River LBLR 37-01 9/3/2010 BEHI 828 | bank 7 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 829 | bank 8
Little Boulder River LBLR 37-01 9/3/2010 BEHI 830 | bank 8 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 831 bank 9
Little Boulder River LBLR 37-01 9/3/2010 BEHI 832 bank 9 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 833 | bank 10
Little Boulder River LBLR 37-01 9/3/2010 BEHI 834 | bank 10 d/s
Little Boulder River LBLR 37-01 9/3/2010 BEHI 835 | bank 11
Little Boulder River LBLR 37-01 9/3/2010 BEHI 836 | bank 11 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 837 | bank1
Boulder River BLDR 13-04 9/7/2010 BEHI 838 | bank 1d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 839 | bank 2
Boulder River BLDR 13-04 9/7/2010 BEHI 840 | bank 2 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 841 | bank 3
Boulder River BLDR 13-04 9/7/2010 BEHI 842 bank 3 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 843 | bank 4
Boulder River BLDR 13-04 9/7/2010 BEHI 844 | bank 4 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 845 | bank 5
Boulder River BLDR 13-04 9/7/2010 BEHI 846 | bank 5d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 847 | bank 6
Boulder River BLDR 13-04 9/7/2010 BEHI 848 | bank 6 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 849 | bank7
Boulder River BLDR 13-04 9/7/2010 BEHI 850 | bank 7 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 851 | bank 8
Boulder River BLDR 13-04 9/7/2010 BEHI 852 | bank 8 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 853 | bank 9
Boulder River BLDR 13-04 9/7/2010 BEHI 854 | bank 9 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 855 | bank 10




Boulder-Elkhorn TPA

Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Boulder River BLDR 13-04 9/7/2010 BEHI 856 | bank 10 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 857 | bank 11
Boulder River BLDR 13-04 9/7/2010 BEHI 858 | bank 11 d/s
Boulder River BLDR 13-04 9/7/2010 BEHI 859 | bank 12
Boulder River BLDR 13-04 9/7/2010 BEHI 860 | bank 12 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 861 | bank 1
McCarty Creek MCCA 22-01 9/7/2010 BEHI 862 | bank 1d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 863 | bank 2
McCarty Creek MCCA 22-01 9/7/2010 BEHI 864 | bank 2 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 865 | bank 3
McCarty Creek MCCA 22-01 9/7/2010 BEHI 866 | discard
McCarty Creek MCCA 22-01 9/7/2010 BEHI 867 | bank 3 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 868 | bank 4
McCarty Creek MCCA 22-01 9/7/2010 BEHI 869 | bank 4 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 870 | bank5
McCarty Creek MCCA 22-01 9/7/2010 BEHI 871 | bank 5d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 872 | bank7
McCarty Creek MCCA 22-01 9/7/2010 BEHI 873 | bank 7 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 874 | bank 9
McCarty Creek MCCA 22-01 9/7/2010 BEHI 875 | discard
McCarty Creek MCCA 22-01 9/7/2010 BEHI 876 | bank 9d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 877 | bank 10
McCarty Creek MCCA 22-01 9/7/2010 BEHI 878 | bank 10 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 879 | bank 11
McCarty Creek MCCA 22-01 9/7/2010 BEHI 880 | bank 11 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 881 | bank 13
McCarty Creek MCCA 22-01 9/7/2010 BEHI 882 | bank 13 d/s
McCarty Creek MCCA 22-01 9/7/2010 BEHI 883 | bank 18
McCarty Creek MCCA 22-01 9/7/2010 BEHI 884 | bank 18 d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 885 | bank1
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 886 | bank 1d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 887 | bank 3
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 888 | bank 3 d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 889 | bank 6
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 890 | bank 6 d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 891 | bank9
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 892 | bank 9 d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 893 | bank 10
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 894 | bank 10 d/s
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 895 | bank 11
Muskrat Creek MUSK 22-08 9/7/2010 BEHI 896 | bank 11 d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 897 | bank1
Nursery Creek NURS 07-01 9/8/2010 BEHI 898 | bank 1d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 899 | bank 2
Nursery Creek NURS 07-01 9/8/2010 BEHI 900 | bank 2d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 901 | bank3
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Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Nursery Creek NURS 07-01 9/8/2010 BEHI 902 | bank 3d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 903 | bank5
Nursery Creek NURS 07-01 9/8/2010 BEHI 904 | bank 5d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 905 | bank 6
Nursery Creek NURS 07-01 9/8/2010 BEHI 906 | bank 6 d/s
Nursery Creek NURS 07-01 9/8/2010 BEHI 907 | bank7
Nursery Creek NURS 07-01 9/8/2010 BEHI 908 | bank 7 d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 909 | bank1
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 910 | bank 1 d/s
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 911 | bank2
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 912 | bank 2 d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 913 | river right channel at bank 4
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 914 | river left channel at bank 3
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 915 | d/sat split, banks 3 and 4
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 916 | bank5
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 917 | bank 5d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 918 | bank 6
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 919 | bank 6 d/s
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 920 | bank7
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 921 | bank 7 d/s
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 922 | bank 8
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 923 | bank 8 d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 924 | bank 9
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 925 | bank 9d/s
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 926 | bank 10
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 927 | bank 10d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 928 | bank 12
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 929 | bank 12 d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 930 | large eroding bank (not in bf)
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 931 | large eroding bank (not in bf)
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 932 | bank 13
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 933 | bank 13 d/s
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 934 | bank 14
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 935 | bank 14 d/s
Muskrat Creek MUSK 18-01-02 9/8/2010 BEHI 936 | bank 15
Muskrat Creek MUSK 18-01-02 | 9/8/2010 BEHI 937 | bank 15d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 938 | bank 1
Boulder River BLDR 13-10 9/8/2010 BEHI 939 | bank 1d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 940 | bank2
Boulder River BLDR 13-10 9/8/2010 BEHI 941 | bank 3
Boulder River BLDR 13-10 9/8/2010 BEHI 942 | bank 3 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 943 | bank 4
Boulder River BLDR 13-10 9/8/2010 BEHI 944 | bank 4 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 945 | bank 5
Boulder River BLDR 13-10 9/8/2010 BEHI 946 | bank 5d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 947 | bank 6
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Analysis of Base Parameter Data and Erosion Inventory Data

Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Boulder River BLDR 13-10 9/8/2010 BEHI 948 | bank 6 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 949 | bank 7
Boulder River BLDR 13-10 9/8/2010 BEHI 950 | bank 7 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 951 | bank 8
Boulder River BLDR 13-10 9/8/2010 BEHI 952 | bank 8 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 953 | bank 9
Boulder River BLDR 13-10 9/8/2010 BEHI 954 | bank 9 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 955 | bank 10
Boulder River BLDR 13-10 9/8/2010 BEHI 956 | bank 10 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 957 | bank 11
Boulder River BLDR 13-10 9/8/2010 BEHI 958 | bank 11 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 959 | bank 12
Boulder River BLDR 13-10 9/8/2010 BEHI 960 | bank 12 d/s
Boulder River BLDR 13-10 9/8/2010 BEHI 961 | bank 13
Boulder River BLDR 13-10 9/8/2010 BEHI 962 | bank 13 d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 963 | bank 1
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 964 | bank 1d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 965 | bank 3
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 966 | bank 3 d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 967 | bank 4
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 968 | bank 4 d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 969 | bank5
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 970 | bank 5d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 971 | bank 6
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 972 | bank 6 d/s
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 973 hoof shear
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 974 | bank 7
Elkhorn Creek ELKH 23-01 9/9/2010 BEHI 975 | bank 7 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 976 | mass wasting site
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 977 | mass wasting site
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 978 | mass wasting site
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 979 | mass wasting site
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 980 | bank1
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 981 | bank1d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 982 | bank 2
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 983 | bank 2 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 984 | bank 3
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 985 | bank 3 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 986 | bank 4
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 987 | bank 4 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 988 | bank 5
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 989 | bank 5d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 990 | bank 6
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 991 | bank 6 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 992 | bank7
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 993 | bank 7 d/s
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Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description

Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 994 | bank 8

Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 995 | bank 8 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 996 | bank 9

Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 997 | bank 9 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 998 | bank 10
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 999 | bank 10 d/s
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 1000 | bank 11
Elkhorn Creek ELKH 28-01 9/9/2010 BEHI 1001 | bank 11 d/s
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1002 | bank 1
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1003 | bank 1 d/s
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1004 | anthropogenic debris
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1005 | cattle trampling
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1006 | outhouse
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1007 | road cut in hillside
High Ore Creek HIOR 09-01 9/9/2010 BEHI 1008 | logging on hillside
Boulder River BLDR 13-33 9/10/2010 | BEHI 1009 | bank 1

Boulder River BLDR 13-33 9/10/2010 | BEHI 1010 | bank 1 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1011 | bank 2

Boulder River BLDR 13-33 9/10/2010 | BEHI 1012 | bank 2 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1013 | bank 3

Boulder River BLDR 13-33 9/10/2010 | BEHI 1014 | bank 3 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1015 | bank 4

Boulder River BLDR 13-33 9/10/2010 | BEHI 1016 | bank 4 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1017 | bank 5

Boulder River BLDR 13-33 9/10/2010 | BEHI 1018 | bank 5d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1019 | bank 6

Boulder River BLDR 13-33 9/10/2010 | BEHI 1020 | bank 6 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1021 | bank 7

Boulder River BLDR 13-33 9/10/2010 | BEHI 1022 | bank 7 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1023 | bank 8

Boulder River BLDR 13-33 9/10/2010 | BEHI 1024 | bank 8 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1025 | bank 9

Boulder River BLDR 13-33 9/10/2010 | BEHI 1026 | bank 9d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1027 | bank 10
Boulder River BLDR 13-33 9/10/2010 | BEHI 1028 | bank 10 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1029 | bank 11
Boulder River BLDR 13-33 9/10/2010 | BEHI 1030 | bank 11 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1031 | bank 12
Boulder River BLDR 13-33 9/10/2010 | BEHI 1032 | bank 12 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1033 | bank 13
Boulder River BLDR 13-33 9/10/2010 | BEHI 1034 | bank 13 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1035 | bank 14
Boulder River BLDR 13-33 9/10/2010 | BEHI 1036 | bank 14 d/s
Boulder River BLDR 13-33 9/10/2010 | BEHI 1037 | bank 15
Boulder River BLDR 13-33 9/10/2010 | BEHI 1038 | bank 15 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1039 | bank 1
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Attachment C - Table C-1. Photo log.

Stream Reach ID Date Camera | Photo Description
Boulder River BLDR 13-23 9/10/2010 | BEHI 1040 | bank 1d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1041 | bank 2
Boulder River BLDR 13-23 9/10/2010 | BEHI 1042 | bank 2 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1043 | bank 3
Boulder River BLDR 13-23 9/10/2010 | BEHI 1044 | bank 3 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1045 | bank 4
Boulder River BLDR 13-23 9/10/2010 | BEHI 1046 | bank 4 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1047 | bank 5
Boulder River BLDR 13-23 9/10/2010 | BEHI 1048 | bank 5d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1049 | bank 6
Boulder River BLDR 13-23 9/10/2010 | BEHI 1050 | bank 6 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1051 | bank 7
Boulder River BLDR 13-23 9/10/2010 | BEHI 1052 | bank 7 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1053 | bank 8
Boulder River BLDR 13-23 9/10/2010 | BEHI 1054 | bank 8 d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1055 | bank 9
Boulder River BLDR 13-23 9/10/2010 | BEHI 1056 | bank 9d/s
Boulder River BLDR 13-23 9/10/2010 | BEHI 1057 | bank 10
Boulder River BLDR 13-23 9/10/2010 | BEHI 1058 | bank 10 d/s
Lowland Creek LOWL 08-01 8/31/2010 XS 2370 | reach bottom, u/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2371 | reach bottom, d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2372 | xs1 from Ib
Lowland Creek LOWL 08-01 8/31/2010 XS 2373 | xsl d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2374 | xs2 from Ib
Lowland Creek LOWL 08-01 8/31/2010 XS 2375 | xs2 d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2376 | xs3 from Ib
Lowland Creek LOWL 08-01 8/31/2010 XS 2377 | xs3 d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2378 | xs4 from Ib
Lowland Creek LOWL 08-01 8/31/2010 XS 2379 | xs4 d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2380 | xs5 from b
Lowland Creek LOWL 08-01 8/31/2010 XS 2381 | xs5 d/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2382 | reach top, u/s view
Lowland Creek LOWL 08-01 8/31/2010 XS 2383 | reach top, d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2384 | reach bottom, d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2385 | reach bottom, u/s view
Bison Creek BISO 04-02 8/31/2010 XS 2386 | xs1 from b
Bison Creek BISO 04-02 8/31/2010 XS 2387 | xsl d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2388 | xs2 from Ib
Bison Creek BISO 04-02 8/31/2010 XS 2389 | xs2 d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2390 | xs3 from lb
Bison Creek BISO 04-02 8/31/2010 XS 2391 | xs3 d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2392 | xs4 from Ib
Bison Creek BISO 04-02 8/31/2010 XS 2393 | xs4 d/s view
Bison Creek BISO 04-02 8/31/2010 XS 2394 | xs5 from Ib
Bison Creek BISO 04-02 8/31/2010 XS 2395 | xsbd/s view
Bison Creek BISO 04-02 8/31/2010 XS 2396 | reach top, u/s view
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Stream Reach ID Date Camera | Photo Description
Bison Creek BISO 04-02 8/31/2010 XS 2397 | reach top, d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2398 | reach bottom, d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2399 | reach bottom, u/s view
Bison Creek BISO 11-01 8/31/2010 XS 2400 | xs1 fromIb
Bison Creek BISO 11-01 8/31/2010 XS 2401 | xsld/s view
Bison Creek BISO 11-01 8/31/2010 XS 2402 | xs2 from Ib
Bison Creek BISO 11-01 8/31/2010 XS 2403 | xs2 d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2404 | xs3 from Ib
Bison Creek BISO 11-01 8/31/2010 XS 2405 | xs3 d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2406 | xs4 from b
Bison Creek BISO 11-01 8/31/2010 XS 2407 | xs4 d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2408 | xs5 from Ib
Bison Creek BISO 11-01 8/31/2010 XS 2409 | xs5 d/s view
Bison Creek BISO 11-01 8/31/2010 XS 2410 | reach top, u/s view
Bison Creek BISO 11-01 8/31/2010 XS 2411 | reach top, d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2412 | reach bottom, u/s view
Basin Creek BASI 08-02 9/1/2010 XS 2413 | reach bottom, d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2414 | xs1 from Ib
Basin Creek BASI 08-02 9/1/2010 XS 2415 | xsld/s view
Basin Creek BASI 08-02 9/1/2010 XS 2416 | xs2 from Ib
Basin Creek BASI 08-02 9/1/2010 XS 2417 | xs2 d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2418 | xs3 from Ib
Basin Creek BASI 08-02 9/1/2010 XS 2419 | xs3 d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2420 | xs3 side channel from Ib
Basin Creek BASI 08-02 9/1/2010 XS 2421 | xs3 side channel d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2422 | xs4 from Ib
Basin Creek BASI 08-02 9/1/2010 XS 2423 | xs4 d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2424 | xs5 fromrb
Basin Creek BASI 08-02 9/1/2010 XS 2425 | xsb5 d/s view
Basin Creek BASI 08-02 9/1/2010 XS 2426 | reach top, u/s view
Basin Creek BASI 08-02 9/1/2010 XS 2427 | reach top, d/s view
Basin Creek BASI 15-02 9/1/2010 XS 2428 | reach bottom, u/s view
Basin Creek BASI 15-02 9/1/2010 XS 2429 | reach bottom, d/s view
Basin Creek BASI 15-02 9/1/2010 XS 2430 | xsl from lb
Basin Creek BASI 15-02 9/1/2010 XS 2431 | xsld/s view
Basin Creek BASI 15-02 9/1/2010 XS 2432 | xs2 from Ib
Basin Creek BASI 15-02 9/1/2010 XS 2433 | xs2 d/s view
Basin Creek BASI 15-02 9/1/2010 XS 2434 | xs3 fromrb
Basin Creek BASI 15-02 9/1/2010 XS 2435 | xs3 d/s view
Basin Creek BASI 15-02 9/1/2010 XS 2436 | xs4 from b
Basin Creek BASI 15-02 9/1/2010 XS 2437 | xs4 d/s view
Basin Creek BASI 15-02 9/1/2010 XS 2438 | algae at stn 790
Basin Creek BASI 15-02 9/1/2010 XS 2439 | algae at stn 790
Basin Creek BASI 15-02 9/1/2010 XS 2440 | xsb fromrb
Basin Creek BASI 15-02 9/1/2010 XS 2441 | xsbd/s view
Basin Creek BASI 15-02 9/1/2010 XS 2442 | reach top, u/s view
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Stream Reach ID Date Camera | Photo Description
Basin Creek BASI 15-02 9/1/2010 XS 2443 | reach top, d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2444 | reach bottom, u/s view
Boulder River BLDR 12-04 9/1/2010 XS 2445 | reach bottom, d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2446 | xsl1fromrb
Boulder River BLDR 12-04 9/1/2010 XS 2447 | xsld/s view
Boulder River BLDR 12-04 9/1/2010 XS 2448 | xs2 fromrb
Boulder River BLDR 12-04 9/1/2010 XS 2449 | xs2 d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2450 | xs3 fromrb
Boulder River BLDR 12-04 9/1/2010 XS 2451 | xs3 d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2452 | xs4 fromrb
Boulder River BLDR 12-04 9/1/2010 XS 2453 | xs4 d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2454 | xs5 fromrb
Boulder River BLDR 12-04 9/1/2010 XS 2455 | xs5 d/s view
Boulder River BLDR 12-04 9/1/2010 XS 2456 | reach top, u/s view
Boulder River BLDR 12-04 9/1/2010 XS 2457 | reach top, d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2458 | reach bottom, u/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2459 | reach bottom, d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2460 | xs1fromrb
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2461 | xsld/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2462 | xs2 fromrb
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2463 | xs2 d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2464 | xs3 fromrb
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2465 | xs3 d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2466 | xs4 fromrb
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2467 | xs4 d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2468 | xs5 fromrb
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2469 | xs5 d/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2470 | reach top, u/s view
Uncle Sam Gulch USGU 10-01 9/2/2010 XS 2471 | reach top, d/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2472 | reach bottom, d/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2473 | reach bottom, u/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2474 | xs1 fromrb
Cataract Creek CATA 18-01 9/2/2010 XS 2475 | xsl d/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2476 | xs2 fromrb
Cataract Creek CATA 18-01 9/2/2010 XS 2477 | xs2 d/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2478 | xs3 from Ib
Cataract Creek CATA 18-01 9/2/2010 XS 2479 | xs3 d/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2480 | xsb fromrb
Cataract Creek CATA 18-01 9/2/2010 XS 2481 | xsbd/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2482 | reach top, u/s view
Cataract Creek CATA 18-01 9/2/2010 XS 2483 | reach top, d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2484 | reach bottom, u/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2485 | reach bottom, d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2486 | xsl from lb
High Ore Creek HIOR 15-01 9/2/2010 XS 2487 | xsl d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2488 | xs2 from Ib
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High Ore Creek HIOR 15-01 9/2/2010 XS 2489 | xs2 dfs view
High Ore Creek HIOR 15-01 9/2/2010 XS 2490 | xs3 fromrb
High Ore Creek HIOR 15-01 9/2/2010 XS 2491 | xs3 d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2492 | xs4 from Ib
High Ore Creek HIOR 15-01 9/2/2010 XS 2493 | xs4 d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2494 | xs5 from Ib
High Ore Creek HIOR 15-01 9/2/2010 XS 2495 | xsb d/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2496 | reach top, u/s view
High Ore Creek HIOR 15-01 9/2/2010 XS 2497 | reach top, d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2498 | reach bottom, u/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2499 | reach bottom, d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2500 | xs1 fromlb
Little Boulder River LBLR 32-01 9/3/2010 XS 2501 | xsl d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2502 | xs2 from Ib
Little Boulder River LBLR 32-01 9/3/2010 XS 2503 | xs2 d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2504 | xs3 fromrb
Little Boulder River LBLR 32-01 9/3/2010 XS 2505 | xs3 d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2506 | xs4 from Ib
Little Boulder River LBLR 32-01 9/3/2010 XS 2507 | xs4 d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2508 | xsb5 from Ib
Little Boulder River LBLR 32-01 9/3/2010 XS 2509 | xsb5d/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2510 | reach top, u/s view
Little Boulder River LBLR 32-01 9/3/2010 XS 2511 | reach top, d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2512 | reach bottom, u/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2513 | reach bottom, d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2514 | xs1 fromrb
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2515 | xsl d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2516 | xs2 from Ib
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2517 | xs2 d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2518 | xs3 fromrb
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2519 | xs3 d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2520 | xs5fromrb
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2521 | xs5 d/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2522 | reach top, u/s view
North Fork Little Boulder River NFLB 42-01 9/3/2010 XS 2523 | reach top, d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2524 | reach bottom, d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2525 | reach bottom, u/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2526 | xs1 fromrb
Little Boulder River LBLR 37-01 9/3/2010 XS 2527 | xsld/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2528 | xs2 fromrb
Little Boulder River LBLR 37-01 9/3/2010 XS 2529 | xs2 d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2530 | xs3 from Ib
Little Boulder River LBLR 37-01 9/3/2010 XS 2531 | xs3d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2532 | xs4 fromrb
Little Boulder River LBLR 37-01 9/3/2010 XS 2533 | xs4 d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2534 | xs5 fromrb
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Stream Reach ID Date Camera | Photo Description
Little Boulder River LBLR 37-01 9/3/2010 XS 2535 | xsb d/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2536 | reach top, u/s view
Little Boulder River LBLR 37-01 9/3/2010 XS 2537 | reach top, d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2538 | reach bottom, u/s view
Boulder River BLDR 13-04 9/7/2010 XS 2539 | reach bottom, d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2540 | xs1 fromIb
Boulder River BLDR 13-04 9/7/2010 XS 2541 | xsld/s view
Boulder River BLDR 13-04 9/7/2010 XS 2542 | xs2 from Ib
Boulder River BLDR 13-04 9/7/2010 XS 2543 | xs2 d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2544 | cell 3 fromrb
Boulder River BLDR 13-04 9/7/2010 XS 2545 | cell 3 d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2546 | xs4 from Ib
Boulder River BLDR 13-04 9/7/2010 XS 2547 | xs4 d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2548 | xs5 from Ib
Boulder River BLDR 13-04 9/7/2010 XS 2549 | xsb d/s view
Boulder River BLDR 13-04 9/7/2010 XS 2550 | reach top, u/s view
Boulder River BLDR 13-04 9/7/2010 XS 2551 | reach top, d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2552 | old reach bottom, u/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2553 | old reach bottom, d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2554 | reach bottom, u/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2555 | reach bottom, d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2556 | xs1 fromlb
McCarty Creek MCCA 22-01 9/7/2010 XS 2557 | xsld/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2558 | xs2 from Ib
McCarty Creek MCCA 22-01 9/7/2010 XS 2559 | xs2 d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2560 | cell 3 fromIb
McCarty Creek MCCA 22-01 9/7/2010 XS 2561 | cell 3 d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2562 | xs4 u/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2563 | xs4 d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2564 | xs5 fromrb
McCarty Creek MCCA 22-01 9/7/2010 XS 2565 | xsb d/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2566 | reach top, u/s view
McCarty Creek MCCA 22-01 9/7/2010 XS 2567 | reach top, d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2568 | reach bottom, u/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2569 | reach bottom, d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2570 | xsl fromlb
Muskrat Creek MUSK 22-08 9/7/2010 XS 2571 | xsld/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2572 | xs2 fromrb
Muskrat Creek MUSK 22-08 9/7/2010 XS 2573 | xs2 d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2574 | cell 3 fromIb
Muskrat Creek MUSK 22-08 9/7/2010 XS 2575 | cell 3 d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2576 | xs4 from Ib
Muskrat Creek MUSK 22-08 9/7/2010 XS 2577 | xs4 d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2578 | xsb from rb
Muskrat Creek MUSK 22-08 9/7/2010 XS 2579 | xsb d/s view
Muskrat Creek MUSK 22-08 9/7/2010 XS 2580 | reach top, u/s view
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Stream Reach ID Date Camera | Photo Description
Muskrat Creek MUSK 22-08 9/7/2010 XS 2581 | reach top, d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2582 | reach bottom, u/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2583 | reach bottom, d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2584 | xs1 from b
Nursery Creek NURS 07-01 9/8/2010 XS 2585 | xsl d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2586 | xs2 from Ib
Nursery Creek NURS 07-01 9/8/2010 XS 2587 | xs2 d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2588 | cell 3 fromIb
Nursery Creek NURS 07-01 9/8/2010 XS 2589 | cell 3 d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2590 | xs4 from b
Nursery Creek NURS 07-01 9/8/2010 XS 2591 | xs4 d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2592 | xs5 from Ib
Nursery Creek NURS 07-01 9/8/2010 XS 2593 | xsb d/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2594 | reach top, u/s view
Nursery Creek NURS 07-01 9/8/2010 XS 2595 | reach top, d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2596 | reach bottom, u/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2597 | reach bottom, d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2598 | xs1 fromrb
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2599 | xsl d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2600 | xs2 fromrb
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2601 | xs2 d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2602 | cell 3fromIb
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2603 | cell 3 d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2604 | xs4 from b
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2605 | xs4 d/s view
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2606 | xs5fromrb
Muskrat Creek MUSK 18-01-02 9/8/2010 XS 2607 | xs5 d/s view
Muskrat Creek MUSK 18-01-02 | 9/8/2010 XS 2608 | reach top, u/s view
Muskrat Creek MUSK 18-01-02 | 9/8/2010 XS 2609 | reach top, d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2610 | reach bottom, d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2611 | reach bottom, u/s view
Boulder River BLDR 13-10 9/8/2010 XS 2612 | xs1 fromIb
Boulder River BLDR 13-10 9/8/2010 XS 2613 | xsl d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2614 | xs2 from Ib
Boulder River BLDR 13-10 9/8/2010 XS 2615 | xs2 d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2616 | cell 3 d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2617 | cell 3 u/s view
Boulder River BLDR 13-10 9/8/2010 XS 2618 | xs4 from Ib
Boulder River BLDR 13-10 9/8/2010 XS 2619 | xs4 d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2620 | xs5 from Ib
Boulder River BLDR 13-10 9/8/2010 XS 2621 | xs5 d/s view
Boulder River BLDR 13-10 9/8/2010 XS 2622 | reach top, u/s view
Boulder River BLDR 13-10 9/8/2010 XS 2623 | reach top, d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2624 | reach bottom, u/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2625 | reach bottom, d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2626 | xsl1 fromrb
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Stream Reach ID Date Camera | Photo Description
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2627 | xsld/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2628 | xs2 fromrb
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2629 | xs2 d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2630 | xs3 from Ib
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2631 | xs3d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2632 | xs4 from b
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2633 | xs4 d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2634 | xs5 from Ib
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2635 | xs5 d/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2636 | reach top, u/s view
Elkhorn Creek ELKH 23-01 9/9/2010 XS 2637 | reach top, d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2638 | reach bottom, u/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2639 | reach bottom, d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2640 | xsl from lb
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2641 | xsld/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2642 | xs2 from Ib
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2643 | xs2 d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2644 | xs3 from Ib
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2645 | xs3 d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2646 | xs4 from b
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2647 | xs4 d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2648 | xs5 from Ib
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2649 | xs5 d/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2650 | reach top, u/s view
Elkhorn Creek ELKH 28-01 9/9/2010 XS 2651 | reach top, d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2652 | reach bottom, u/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2653 | reach bottom, d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2654 | xs1 fromrb
High Ore Creek HIOR 09-01 9/9/2010 XS 2655 | xsl d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2656 | xs2 fromrb
High Ore Creek HIOR 09-01 9/9/2010 XS 2657 | xs2 d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2658 | xs3 fromrb
High Ore Creek HIOR 09-01 9/9/2010 XS 2659 | xs3 d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2660 | xs4 fromrb
High Ore Creek HIOR 09-01 9/9/2010 XS 2661 | xs4 d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2662 | xs5 fromrb
High Ore Creek HIOR 09-01 9/9/2010 XS 2663 | xsb d/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2664 | reach top, u/s view
High Ore Creek HIOR 09-01 9/9/2010 XS 2665 | reach top, d/s view
Boulder River BLDR 13-33 9/10/2010 XS 2666 | reach bottom, u/s view
Boulder River BLDR 13-33 9/10/2010 XS 2667 | reach bottom, d/s view
Boulder River BLDR 13-33 9/10/2010 XS 2668 | xs1 from Ib
Boulder River BLDR 13-33 9/10/2010 XS 2669 | xsld/s view
Boulder River BLDR 13-33 9/10/2010 XS 2670 | xs2 fromrb
Boulder River BLDR 13-33 9/10/2010 XS 2671 | xs2 d/s view
Boulder River BLDR 13-33 9/10/2010 XS 2672 | xs4 from Ib
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Stream Reach ID Date Camera | Photo Description
Boulder River BLDR 13-33 9/10/2010 XS 2673 | xs4 d/s view
Boulder River BLDR 13-33 9/10/2010 XS 2674 | xs5 fromrb
Boulder River BLDR 13-33 9/10/2010 XS 2675 | xs5 d/s view
Boulder River BLDR 13-33 9/10/2010 XS 2676 | reach top, u/s view
Boulder River BLDR 13-33 9/10/2010 XS 2677 | reach top, d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2678 | reach bottom, d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2679 | reach bottom, u/s view
Boulder River BLDR 13-23 9/10/2010 XS 2680 | xsl1fromrb
Boulder River BLDR 13-23 9/10/2010 XS 2681 | xsl d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2682 | xs2 from Ib
Boulder River BLDR 13-23 9/10/2010 XS 2683 | xs2 d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2684 | xs3 from Ib
Boulder River BLDR 13-23 9/10/2010 XS 2685 | xs3 d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2686 | xs4 from Ib
Boulder River BLDR 13-23 9/10/2010 XS 2687 | xs4 d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2688 | xsb from Ib
Boulder River BLDR 13-23 9/10/2010 XS 2689 | xs5 d/s view
Boulder River BLDR 13-23 9/10/2010 XS 2690 | reach top, u/s view
Boulder River BLDR 13-23 9/10/2010 XS 2691 | reach top, d/s view
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General Description of Field Activities

Sediment and habitat monitoring was conducted in the Boulder-Elkhorn TMDL Planning Area in
the summer of 2010. Two separate field visits were conducted as part of this assessment. On
July 19-20, 2010, a field reconnaissance crew consisting of Jim Bond (DEQ) and Josh Vincent
(Water & Environmental Technologies) conducted site visits of potential field assessment sites
which were previously identified using aerial photography and GIS. Sites were inspected for
their sampling feasibility and ability to gain access to private property. A preliminary list of
primary and secondary (alternate) sampling sites was compiled. On August 31- September 10,
2010, a sediment and habitat field crew consisting of Jim Bond, Eric Sivers, and Kristy Zhinin
(DEQ), and Josh Vincent, John Trudnowski, John Babcock, and Jay Slocum (Water &
Environmental Technologies) conducted field assessments on 23 stream reaches according to the
Sampling and Analysis Plan prepared for this project.

Variancefrom SAP

All field procedures were followed according to the project sampling and analysis plan (SAP)
(DEQ 2010a) and guidance documents (DEQ 2010b, Rosgen 2006) with the exception of riffle
pebble counts conducted by the cross-section team. Guidance documentation (DEQ 2010b)
recommends performing pebble counts in the first riffle encountered in Cells 1, 3 and 5 for a
total of 3 pebble counts; however, during this assessment, 4 total pebble counts were performed
per reach, generally in Cells 1, 2, 3 and 5. This aligns the data from this assessment with
recommendations from DEQ’s Water Quality Monitoring and Assessment Program.

During the field assessments, all primary sites identified during field reconnaissance were
evaluated with the following exceptions:

Reach BASI 15-02 was surveyed instead of BASI 15-03, which was identified as a primary site
in the SAP, but upon further investigation was found to be influenced by cabin development and
a small airstrip. Reach 15-02 provided a continuous 1000’ section downstream of a small bridge,
and was identified as a secondary site in the SAP.

Reach BLDR 13-02 was identified as a primary site in the SAP, but was not surveyed during
field assessment. This site has limited access, and reach BLDR 13-04 is a primary site of the
same reach type that was surveyed not far downstream. Because of the proximity of BLDR 13-
04, no alternate site was chosen for BLDR 13-02.

Reach BLDR 13-10 was surveyed instead of BLDR 13-12, which was identified as a primary site
in the SAP. Reach 13-10 was identified as a secondary site, and provided easier access than
BLDR 13-12 while maintaining the same reach type and land use.

Reach CATA 14-02 was not surveyed due to lack of access. Due to sporadic ownership of
mining claims in the Cataract Creek watershed, no alternate site was identified.

Reach ELKH 34-03 was identified as a primary site near the mouth of Elkhorn Creek, but this
reach was not surveyed during field assessment. Elkhorn Creek near the mouth is intercepted by



Boulder-Elkhorn TPA Analysis of Base Parameter Data and Erosion Inventory Data

road fill, culverts, and ditches, and has historically been disconnected from the mainstem of the
Boulder River.

Reach HIOR 15-01 was surveyed instead of HIOR 14-01, which was identified as a primary site
in the SAP. Reach 15-01 was listed as a secondary site, and provided easier access than 14-01
while maintaining the same land use.

MCCA 22-01 was surveyed instead of reaches 20-01 and 27-01, which were identified as
primary sites in the SAP. MCCA 22-01 was not listed in the SAP, but was one of the few
accessible sites in the watershed due to small reach lengths and sporadic land ownership.

MUSK 18-01 and 18-02 were surveyed as a single 1000’ reach. MUSK 18-01 was listed as a
secondary site, but was not long enough for an entire 1000’ reach. The addition of this reach
provides greater spatial coverage in the upper Muskrat Creek watershed, and provides an
additional reach of type MR-2-2-U.

MUSK 22-08 was surveyed instead of MUSK 22-02. Reach 22-08 was not listed in the SAP, but
provided easier access than the identified primary and secondary sites while maintaining the
same reach type.

NFLB 42-01 was a secondary site that was surveyed instead of primary site 43-01, which was
near the mouth of the stream and fragmented by a road.

Data Adjustments

The following table provides adjustments made to the field data during data entry and analysis.
In reach BISO 04-02, the material adjustment was increased for actively eroding banks to
compensate for the exposed sandy material and excessive cattle trampling observed in photos.
Bank 10 on reach LBLR 37-01 was changed from “slowly eroding” to “actively eroding” to
more accurately reflect erosion conditions after reviewing photographs and bank data.

Table D-1. Data adjustments.
Reach L ocation Parameter Orleline] AEIUELER Rationale
Value Value
BISO 04-02 | Bank 10 n_1ater|al 0 10 exposed sandy ba_nk with
adjustment cattle trampling
BISO 04-02 | Bank 11 n_1ater|al 0 10 exposed sandy ba_nk with
adjustment cattle trampling
BISO 04-02 | Bank 15 n_1ater|al 5 10 exposed sandy ba_nk with
adjustment cattle trampling
BISO 04-02 | Bank 17 rr_laterlal 5 10 exposed sandy ba_nk with
adjustment cattle trampling
upon further review, it was
LBLR 37-01 | Bank 10 active vs sl_ow sIOV\_/Iy actlvgly determined this 'bz_mk'was
determination eroding eroding erroneously classified in the
field as slowly eroding






